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East Fork Coquille
Watershed Analysis

Executive Summary
[May 2000]

The East Fork Coquille analysis area is one of seven REO 5th field watersheds comprising the
Coquille River Basin.  BLM manages 45,448 ac. (53%) of the total 85,785 ac. in the analysis
area, while the Coquille Forest comprises 1,367 ac. (1.6%).  The remainder is owned by timber
companies and private residents.  Approximately 21% of BLM lands are in the Matrix land use
allocation, either General Forest Management Areas (GFMA) or Connectivity (CONN).  The
remainder is Late-Successional (LSR), Marbled Murrelet (MMR), and Riparian (RR) Reserves. 
Management of private forest lands generally is for commercial timber products and
agriculture/grazing occurs on alluvial terraces adjacent to the mainstem river and its tributaries.

The analysis area is within the Oregon Coast Range, near its southern boundary (with the
Klamath Mountains).  Bedrock exposures include marine sedimentary and volcanic formations. 
The climate is typical for the Southern Oregon Coast.  Soils have formed from weathering of
(mainly) sedimentary parent rock.  The most outstanding variation soils display is their effect on
water turbidity, which is based on differences in parent material.

EROSION
The dominant erosional process has been mass wasting (landslides).  Landslide occurrence
rates are related to underlying geologic formation.  Landslides occur disproportionately on land
underlain by Tyee and Flournoy formations, which comprise KKKK25% of the watershed.

Management objectives include limiting soil compaction, surface erosion, and degradation of
organic matter components.  Compacted areas from roads on BLM lands amount to 1.19% of
the land base.  Compacted surfaces from timber harvest was estimated to be between three
and five percent of the total watershed.

There is a strong correspondence between extremely steep landforms and landslide locations,
with nearly bbbb of recorded landslides originated on slopes steeper than 65%, which account for
only 18% of the watershed acreage.

HYDROLOGY
Hydrologic conditions include rapid runoff because of shallow soil, limited soil water storage,
and bedrock units resistant to groundwater accumulation.  Flow volumes are typical of Coast
Range streams.  Peak flows depend on the occurrence of frontal storms.  Snow can accumulate
temporarily in higher elevations, and when warm rain events (Chinooks) melt snow rapidly,
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peak flows can be increased.  Upper East Fork Coquille, Camas Creek and Brummit Creek
subwatersheds are most susceptible to this phenomenon.  These subwatersheds comprise
KKKK50% of the watershed.  Streams have very low summer flow and require in-channel water
storage for maintenance of aquatic life.

STREAM CHANNEL
The objective for stream channels is to meet or exceed the ODFW (1994) criteria for "good"
habitat with respect to all parameters in all fish-bearing reaches, as verified by aquatic habitat
surveys.

Delivery of sediments and other materials from debris avalanches and rapid debris flows are
the primary mechanisms for channel recruitment of sediment and high stream turbidities. 
Upper East Fork Coquille drainage has the highest sediment transfer hazard risk because of
high drainage density, relief, and runoff (including rain-on-snow).

Bank erosion is the second most important source of sediment and stream turbidity. 
Throughout the Roseburg and Lookingglass geologic formations, (Elk, Weekly, Yankee Run,
and Steel Creeks) fine sediments are available in the streambanks.  Although most streambeds
are adequately armored, fine bank material can be accessed at annual high flows or greater, or
where there is lateral migration of the channel, bank collapse, and bank undercutting. 

First to third Order streams in Brummit Creek and Brewster Canyon subwatersheds show the
highest evidence of torrents (in-channel rapid debris flows) and road failure at channel
intersections.

Roads also have confined streams to narrower channels, thereby increasing velocities and
simplifying the hydrological characteristics within the channels (China Creek for example). 
Both natural and human-related fires and landslides have also modified riparian and stream
channel characteristics dramatically.  The vast majority of roads are asphalt surfaced, therefore
sedimentation from roads is not a major concern.

WATER QUALITY
Prior timber harvest in riparian areas has subjected streams to diminished long-term large wood
input throughout the analysis area.  Increased human activities which reduce shade (timber
harvest and agriculture) have caused temperature increases on the mainstem river.  Roads
constructed directly adjacent to streams have compounded the problem by converting riparian
areas to younger seral or disturbance habitats, and increasing sediment delivery to streams. 
Sediment delivery and mobilization of sediments, primarily from banks, by high flows also is a
problem in some areas.  Roads traversing Riparian Reserves (like portions of the Coos Bay
Wagon Road) where there is no surfacing, or where roads are improperly maintained,
contribute sediment to streams, which impairs water quality.  Water clarity returns within four
days after a major storm.

Temperatures in the East Fork Coquille mainstem strongly increase in a downstream direction. 
The mainstem (from the mouth to the headwaters) currently is on ODEQ's 1994/96 303(d) list of
water quality limited streams for exceeding the South Coast Basin temperature standard. 
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However, based on BLM temperature monitoring in 1997, ODEQ is recommending de-listing
the river from Lost Creek to the headwaters.  Summary data shows summer temperatures in the
upper watershed above Camas Creek meet the temperature standard.  ODEQ ambient stream
monitoring shows fecal coliform levels not exceeding basin criteria for all samples (ODEQ
1994).  Beneficial uses, including water contact recreation, are fully supported.  This office is
conducting a Water Quality Assessment and creating a Water Quality Management Plan for
BLM lands in the watershed.

VEGETATION
The analysis area is in the Port-Orford-cedar variant of the western hemlock zone (Franklin and
Dyrness 1973).  The watershed is at the transition point of the Port-Orford-cedar variant to the
wider ranging western hemlock zone.  POC root rot disease is found in scattered locations
throughout the area, however, the majority (79%) of the watershed can be categorized as a ‘low
risk’ for further infection.  

At present, 52% of the analysis area is comprised of young stands (@@@@40 years of age).  ‘Pole-
timber’ (41-80 years) and late-successional forests (>80 years) each make up 22% of the
forested area, while old-growth forests (201+ years) comprise 12%.  Age class distribution on
all federal lands mirrors that in the Reserve areas.  

The oldest remaining naturally-developed stands are concentrated in the Brummit Creek
subwatershed.  Brewster Canyon, Camas Creek, and Upper East Fork Coquille subwatersheds
also contain older naturally-developed stands.  Younger stands (AAAA120 years old), naturally-
developed after fires in the early- and mid-1800s, exist throughout the watershed.  Unharvested
stands greater than 161 years old are found solely on BLM lands.

AQUATIC HABITAT & SPECIES 
Generally, there are adequate numbers of pools well distributed throughout the surveyed
portions of East Fork Coquille tributaries.  Most reaches which rated poor with respect to the
pool area and/or pool frequency benchmarks are Rosgen type A or Aa+ channels, where pools
typically are not well represented due to the steep gradients.  With the exception of Steel Creek
and Camas Creek, the surveyed tributaries are in good condition with regard to width-to-depth
ratio.  However, Steel Creek and Camas Creek have incised to bedrock and subsequently have
widened through bank erosion.  The high width-to-depth ratios result from low summer flows
over bedrock substrates.  This condition also is typical of unconstrained reaches of the
mainstem river.  A high width-to-depth ratio is problematic, because the increase in surface
area renders the stream more susceptible to warming.  High stream temperatures are
determined to be a major limiting factor for summer rearing of juvenile salmonids.

There is an overabundance of fine sediments (silt, sand, and organic material) in riffles of
Weekly, Yankee Run, Dead Horse, and Knepper Creeks.  This problem is the result of
excessive fine-sediment delivery and/or a stream’s inability to adequately sort, store, and
transport fine sediments.

Weekly, Elk, Yankee Run, Hantz and lower Steel Creeks are deficient in the quantity and
quality of LWD present.  Large conifers (>20" DBH) generally are scarce in the associated
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riparian areas, and there is little current recruitment of large wood to streams in these
drainages, primarily due to the history of fire and logging, and the resultant young and maturing
stands.  Loss of complex pool habitat for over-wintering of juvenile salmonids is determined to
be a major limiting factor.

TERRESTRIAL AND RIPARIAN HABITAT & SPECIES
Current habitat conditions are generally characterized by hard edges (distinct contrast between
adjacent stands) and small patch sizes.  The majority of the analysis area (70%) supports
second growth plantations (@@@@60 years old).  Late-successional and old-growth patches are
found almost exclusively on BLM lands.  Currently 41% of BLM lands are in stands >80 years of
age (late-successional) which includes 24% that are >160 years of age.

Past management activities generally have changed the landscape patterns across the analysis
area.  Key habitats, such as late-successional and old-growth forests, and key habitat
components (snags/down logs and vegetative complexity) have been impacted by
fragmentation.  Thus, species of management concern have been exposed to more
environmental extremes. 

A total of 50 species of management concern (federally threatened/endangered species, BLM
sensitive species, Survey and Manage/Protection Buffer species, and species of local concern)
are known or suspected to occur in the analysis area.  There are at least 16 known occupied
marbled murrelet sites (no marbled murrelet surveys have been conducted in the LSR; all of
these were found in Matrix lands), and 15 sites of northern spotted owls (4 in Matrix, 11 in
reserves), as well as observations of bald eagle and peregrine falcon.

Past management actions most likely have altered species composition as well as habitats over
time.  Affects include:  fragmentation and loss or change of key habitat components, alteration
of disturbance regimes, disturbance or harassment during critical life functions, and the
introduction of exotic species.

Noxious weeds (scotch broom, french broom, and gorse) occur, but with few exceptions, are
scattered in relatively small (<200 individuals), isolated locations.  Other noxious weeds
(Canada thistle, Klamath weed, tansy ragwort, bull thistle) also are present, but are not in
sufficient numbers to be of management concern.  These are being managed through bio-
control efforts, or are not expected to increase in population.

HUMAN USES
Major human uses are timber production, hunting, fishing, dispersed recreation,
agriculture/grazing, and commercial and recreational travel.  The small communities of Dora
and Sitkum are located in the watershed along the mainstem.

Private timber companies are starting to harvest a second rotation from their forest lands.  This
document details prioritization of GFMA and CONN regeneration harvest units on BLM-
managed lands.
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Potential development of dispersed recreation and interpretive opportunities include the Coos
Bay Wagon Road and hiking trails.

There are three management priorities for the BLM road system; road closures, culvert repair or
replacement, and road maintenance.  The current open road density on BLM land is 3.93
mi/mi2.  Closure (through installation of physical barriers) of 71.8 mi. of roadway identified in
this document would result in a BLM open road density of 2.64 mi./mi2.  Based on hydrologic
risk analysis, 17 culverts (crossing 2nd order and greater streams) have been identified as
needing replacement.  However, more culverts may need to be replaced as total road surveys
are completed.  Five culverts were identified as fish passage barriers.  Five road segments
(totaling 6.41 mi.) have been identified for road drainage and surface improvements through the
TMO process.

RIPARIAN RESERVE EVALUATION
In accordance with the Aquatic Conservation Strategy (ACS), the analysis team evaluated
Riparian Reserves in the analysis area.  Species of concern and their habitats are identified
and their needs discussed.  Also identified are physical and biological values, potential natural
and human-caused hazards to those values and susceptibility from management activities in
these reserve lands.  

A main management focus is on intermittent streams.  The criteria used to define upper and
lower intermittent stream boundaries are discussed, as are those used to delineate final
riparian reserve boundaries along intermittent streams.  Based on this discussion, several
areas were identified where interim boundaries might be modified.  However, the team
concluded that site-specific analysis will be required in order to determine the suitability of a
given management action for implementation in a Riparian Reserve.  

RECOMMENDATIONS
The Recommendations section (VIII) completes the analysis by synthesizing results of all other
steps.  Recommendations link the Issues and Key Questions identified in Section II with
watershed processes identified in Sections III through VII.  Specific management
recommendations are detailed which respond to these watershed processes. 
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SECTION I 
INTRODUCTION

This report is a first iteration watershed analysis for the East Fork Coquille 5th Field
watershed, and is organized within reasonable conformity to the format described in the
Federal Guide for Watershed Analysis Ver. 2.2 (REO 1995).  

Watershed analysis is a major component of the ecosystem-based management strategy
mapped out in the Record of Decision for Amendments to Forest Service and Bureau of Land
Management Planning Documents within the Range of the Northern Spotted Owl (USDI
1995a). The stated purpose of watershed analyses is to develop and document a
scientifically-based understanding of the ecological structures, functions, processes, and
interactions occurring within a watershed, and to identify desired trends, conditions, data
gaps, and restoration opportunities.  The information, recommendations, and data gaps
documented in a watershed analysis are intended to be used to help plan land management
activities that are appropriate for the analysis area, support the NEPA process, and direct
future data collection efforts.  Watershed analysis was designed as an iterative process, with
reports being revised as additional information becomes available.

We are directed to take a “landscape level” view of the entire watershed in the Guide, although
federally-managed lands comprise a little over half of the land base.  The Guide directly
addresses inclusion of private land information into watershed analysis (REO 1995:11):

Even though the Federal watershed analysis process is in no way intended to regulate non-
Federal lands, analysis teams...wil l consider the interactions of various land ownerships in the
watershed.  Federal land management decisions based on the results of watershed analysis
need to consider conditions and activities on adjacent non-Federal lands, especially to
evaluate cumulative effects, as they affect public lands....Voluntary participation by non-
Federal landowners will enhance each team’s abil ity to...better understand the interactions of
various land ownerships in the watershed....In those instances where landowners do not
voluntarily choose to participate, publicly available information about topography, soils,
geology, hydrology, transportation systems, and vegetation may be available, for example,
through aerial photos, or state and local government records.

It is with this guidance in mind that we prepared this document.  Topics addressed which
included descriptions of non-federal land in the watershed are those mentioned in the
guidance above; soils, geology, hydrology, roads and vegetation.  Our methodology also
follows the Guide; we used publicly-available aerial photographs, soils, geology and
vegetation information to develop our characterizations.  Information gathered by direct
examination (in field visits) and specific recommendations were restricted to federally-
managed land. 
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The interdisciplinary team members initially convened to identify issues and questions
pertinent to the analysis area, then worked independently to write sections covering the
analysis questions for their respective fields of expertise.  The team reconvened to synthesize
the information into a cohesive watershed analysis report.  A draft version of the report was
circulated to local governments and major private land owners for review.  We thank all the
people who invested time to make this a better watershed analysis. 

Blank page
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SECTION II
ISSUES AND KEY QUESTIONS

The five identified “Issues”, with associated Key Questions and Outcomes, listed below, were
developed by the interdisciplinary team to highlight areas of particular emphasis for this
watershed.

In order to better organize and display the analytic information developed to deal with these
issues, this document has been divided into eight major sections (designated by upper case
roman numerals):

Section I - Introduction
Section II - Issues and Key Questions
Section III - Physical Characteristics
Section IV - Aquatic Ecosystem
Section V - Terrestrial and Riparian Ecosystem
Section VI - Human Uses
Section VII - Riparian Reserve Evaluation
Section VIII - Recommendations

Each of these sections has been further sub-divided into topics as necessary (designated by
arabic numerals).  Analytic Questions (AQ) help focus the analysis of each topic and provide
for readability and tracking.  They are designated by a three-part number over an enclosed text
block.  The first and second parts of this number are the numeral of the section and sub-
section, for example IV.2.  The final arabic numeral is the sequential number of the question
within subsection.

ISSUE 1
MAINTAIN OR ENHANCE TERRESTRIAL HABITAT TO PROVIDE FOR

LATE-SUCCESSIONAL WILDLIFE AND BOTANICAL SPECIES.

KEY QUESTION - What management activities are appropriate for special status, Survey and
Manage, and other species of management concern (e.g.; identified non-
native pests, including Port-Orford-cedar root rot and noxious weeds)?
See Section V.3 - Species of Management Concern and V.4 - Non-Native
Pest Species for background information.

OUTCOME(S) - Identification of appropriate management actions and delineation of potential
project areas.

See Section VIII.3 - Terrestrial and Riparian Ecosystem Recommendations
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KEY QUESTION - What management actions are beneficial for maintaining or enhancing
connectivity?
See Section V.2 - Terrestrial and Riparian Habitat (AQ: V.2.3, V.2.8, and
V.2.10) for background information.  Also see Section VII - Riparian
Reserve Evaluation.

OUTCOME(S) - Delineation of management techniques and list of proposed project areas.
See Section VIII.3 - Terrestrial and Riparian Ecosystem Recommendations

KEY QUESTION - What management opportunities exist within Late-Successional Reserves
(LSRs) to enhance the habitat?
See Section V.2 - Terrestrial and Riparian Habitat (AQ: V.2.3, V.2.5, V.2.8,
V.2.9,and V.2.11) for background information.

OUTCOME(S) - Identification of appropriate enhancement techniques and delineation of
potential project areas.

See AQ V.2.11, Table V.4, and Map A.25; and Table VIII.1.

KEY QUESTION - What opportunities exist to meet RMP road density objectives?
See Section VI.3 - Transportation System.

OUTCOME(S) - List of potential road segments to be decommissioned.
See Appendix J.

ISSUE 2
MAINTAIN OR ENHANCE AQUATIC HABITAT TO PROVIDE FOR

SALMONID FISHERIES AND AQUATIC SPECIES.

KEY QUESTION - What management opportunities exist to maintain and/or improve water
quality and quantity?
See Section III.5 - Climate, III.8 - Hydrologic Processes, and IV.1 - Water
Quality for background information.  Also see Section VII - Riparian
Reserve Evaluation.

OUTCOME(S) - Define suitable management activities, delineate management techniques
and provide a list of proposed project areas. 

See Section VIII.2 - Aquatic Ecosystem Recommendations

KEY QUESTION - What management activities are suitable to improve water quality in Oregon
DEQ 303d listed streams?
See IV.1 - Water Quality for background information.  Also see Section VII -
Riparian Reserve Evaluation.

OUTCOME(S) - Define appropriate management activities, delineate management
techniques and provide a list of proposed project areas.

See Section VIII.2 - Aquatic Ecosystem Recommendations.
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KEY QUESTION - What management opportunities exist to maintain and/or enhance stream
and riparian habitats?
See IV.2 - Aquatic Habitat.  Also see Section VII - Riparian Reserve
Evaluation.

OUTCOME(S) - Delineation of management techniques and list of proposed project areas.
See Section VIII.2 - Aquatic Ecosystem Recommendations.

KEY QUESTION - What management opportunities exist to maintain and/or restore desired
populations of aquatic species?
See IV.3 - Aquatic Species.  Also see Section VII - Riparian Reserve
Evaluation.

OUTCOME(S) - Delineation of management techniques and list of proposed project areas.
See Section VIII.3 - Terrestrial and Riparian Ecosystem Recommendations.

ISSUE 3
PROVIDE RECREATIONAL OPPORTUNITIES TO MEET A VARIED

EXPERIENCE.

KEY QUESTION - What types of dispersed or developed recreation are appropriate in the
watershed, and how should future increased demand be managed?
See Section VI.1 - Human Uses - General (AQ: VI.1.2, VI.1.5, VI.1.6, and
VI.1.7) for background information.

OUTCOME(S) - Delineate appropriate recreation uses and provide a list of potential projects.
See Section VIII.4 - Human Uses Recommendations.

ISSUE 4
IDENTIFY AREAS FOR POTENTIAL HARVEST OF TIMBER AND

OTHER FOREST PRODUCTS.

KEY QUESTION - Where are potential timber harvest areas which can contribute to the
District's probable sale quantity (PSQ) for FY 2000-2003?
See Section VI.2 - Human Uses - Timber Harvest (AQ: VI.2.1, and Map
A.20) and Appendix I for background information.

OUTCOME(S) - Prioritized list of potential harvest units.
See Map A.20 and Appendix I.

KEY QUESTION - What are appropriate locations and levels for removal of special forest
products?
See Section VI.2 - Human Uses - Other Forest Products (AQ: VI.2.4 - Vi.2.6.)
for background information.

OUTCOME(S) - Identification of appropriate levels and timing for removal of special forest
products.

See AQ: VI.2.6.
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ISSUE 5
EVALUATE THE CONDITION OF RIPARIAN RESERVES AS THEY

RELATE TO MANAGEMENT DECISIONS.

KEY QUESTION - What are the trends of altered riparian plant communities and seral
stages?

OUTCOME(S) - Completed RR Module (including: revised Interim RR map; description of
major vegetative characteristics and composition within the RR network;
large-scale classification of Rosgen types for stream channel systems; list of
species that are strongly influenced by RR management; and RR relative
physical and biological value ranking map).

See Section VII - Riparian Reserve Evaluation.

KEY QUESTION - What are the management objectives for terrestrial and riparian vegetation?
OUTCOME(S) - Delineation of management techniques concerning six areas of concern:

] Restoration
] Changing the Boundaries
 ] Management within Riparian Reserve Boundaries

Actions with special standards and guidelines
Actions that must be neutral relative to the ACS
Actions that must be positive relative to the ACS

] Cumulative Effects
] Risk Assessment and Management
] Monitoring
See Section VII - Riparian Reserve Evaluation.

KEY QUESTION - What management actions could be undertaken that would maintain and/or
restore the integrity and productivity of the riparian habitat?

OUTCOME(S) - Develop a list of proposed projects.
See Section VII - Riparian Reserve Evaluation.
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What are the ownership and land use allocations? 

ANALYTIC QUESTION III.2.1

SECTION III
PHYSICAL CHARACTERISTICS

III.1 - LOCATION
The analysis area is the East Fork Coquille watershed (Appendix A - Map A.1a), one of six
REO 5th Field watersheds comprising the Coquille River Basin.  This watershed covers
12.7% of the Coquille River Basin.  The analysis area is almost completely contained within
the Coos Bay BLM District, although the easternmost two partial sections of public land are
within the Roseburg BLM District (Appendix A - Map A.1b).  For analytical purposes, the area
was divided into six subwatersheds (Appendix A - Map A.2), although it is composed of 18
drainages (Appendix A - Map A.3). 

The Coquille River is the largest system in the South Coast River Basin, draining 1058 mi2
from the Coast Range and Siskiyou mountains westward to the Pacific Ocean.  The
confluence of the East Fork Coquille River with the North Fork Coquille River is at Gravelford,
at river mile (RM) 9.2, which is about four miles northeast of Myrtle Point, Oregon. 

III.2 - OWNERSHIP AND LAND USE ALLOCATIONS
CURRENT CONDITIONS

All BLM lands are designated according to the categories set forth by the Record of Decision
for the Coos Bay District Resource Management Plan (RMP) and the Record of Decision
(ROD) for the Supplemental Environmental Impact Statement on Management of Late-
Successional and Old-Growth Forest Related Species Within the Range of the Northern
Spotted Owl (SEIS) (USDA and USDI 1994).  Mapped allocations for BLM land within the
analysis area include; late-successional and marbled murrelet reserves, connectivity blocks,
and general forest management areas.  The analysis area does not contain Tier 1 Key
Watersheds (as defined in the SEIS).  Riparian Reserves are superimposed upon the land
use allocations. 

The East Fork Coquille watershed includes 85,785 ac (KKKK134 mi2) of land.  Acreage for land
use allocations are shown in Table III.1 and areas are identified on Map A.4, (in Appendix A).
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Late-Successional and Marbled Murrelet Reserves (LSR/MMR)
This allocation is defined in the SEIS (pp.7).  The analysis area contains a portion of LSR
#261.  Occupied marbled murrelet sites, known spotted owl activity centers and protection
buffers are unmapped, and are not included in Table III.1 or shown on Map A.4.  This is
proprietary information under the ESA.  

General Forest Management Areas (GFMA)
This allocation includes federal lands outside of designated reserve areas.  The RMP (pp. 22)
designates the GFMA and Connectivity/Diversity Blocks (CONN) (see below) as Matrix.   

Connectivity/Diversity Blocks (CONN)
This allocation was designated in the Revised Preferred Alternative of the ROD (with District
modifications).  While CONN lands (along with GFMA) constitute Matrix, management
action/direction differ.  

Coquille Forest
On October 1, 1998, ownership of the lands designated by Congress to become the “Coquille
Forest” was transferred from the BLM to the Bureau of Indian Affairs (BIA).  These lands now
are being managed by the Coquille Indian Tribe.

Table III.1
Ownership and Riparian Reserve Acreage

OWNERSHIP TOTAL OWNERSHIP %
(OF TOTAL) 

RIPARIAN
RESERVES

RIPARIAN
RESERVE %
(OF TOTAL)

Private 38,970 45.43 N/A N/A

BIA - Coquille Forest 1,367 1.59 637 46.60

BLM - LSR/MMR 23,414 27.29 12,453 53.19

BLM - CONN 2,991 3.49 1,551 51.86

BLM - GFMA 19,033 22.19 11,043 58.02

BLM - TOTAL 45,448 52.98 25,047 55.11

This watershed contains a relatively high proportion of public land (nearly 53%).  In most
Coos Bay District watersheds, BLM lands primarily are composed of alternate sections, which
create a “checkerboard” land ownership pattern.  This pattern also is evident in the majority of
the East Fork Coquille watershed.  However, in the Brummit Creek subwatershed, many
additional sections also are public land.  This creates relatively large contiguous blocks of
public land (see Appendix A - Map A.4).
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What are the geologic influences on ecosystem processes?

ANALYSIS QUESTION III.3.1

China Wall Area of Critical Environmental Concern (ACEC)
The analysis area also contains the China Wall ACEC (within T27S, R10W, Section 29).  This
240 acre area is entirely within LSR #261.  It is located between BLM Road 27-10-29.0 and
Brewster Rock Road.  China Wall is designated an ACEC for the following resource values:

] Special Status Species - it provides habitat for northern spotted owl and several plant
species associated with dry meadows.

] Natural Plant Communities - Several small dry meadows are located along the unique
geological feature called the “China Wall.”

] Historic/Cultural - it contains visible remnants of the historic Brewster Trail and a prehistoric
site potentially eligible to the National Register of Historic Places.

III.3 - GEOLOGY
CURRENT CONDITIONS

The analysis area is within the Oregon Coast Range, near its southern boundary with the
Klamath Mountains.  Exposures include five Tertiary-age marine sedimentary and volcanic
formations; Otter Point, Roseburg, Lookingglass, Flournoy and Tyee geologic formations
(Appendix A - Map A.5).  The geologic history is presented in Appendix B.

The effect of geology on ecosystem processes in the analysis area is based largely on
weathering of parent materials, mostly sandstone and siltstone.  These geologic formations
were created by erosional processes depositing materials in layers within an ocean basin
environment.

As parent materials weather in place, they assume different chemical and physical qualities
which produce a variety of soil types.  The coarse-textured sandstone of the Tyee formation
weathers to soils that have high infiltration rates and few materials that produce turbid waters. 
In contrast, the Otter Point formation soils are slow to infiltrate while producing great
quantities of fine (clay-sized) materials that quickly cloud water.

The placement, movement, and subsequent lifting of the parent materials produces the
landscape that we see today.  The weathering of the bedrock over millennia gave rise to the
cliffs surrounding the Dora area.  The flood plains of the Sitkum and lower East Fork valleys
were formed by the erosion, transport and deposition of sediments during major flood events. 
In Tyee formation areas, the main river and its tributaries are influenced by the underlying
geologic materials.  Areas of hard-to-weather basalt or sandstone gave rise to falls, riffles and
bedrock channels found along the Coquille river above Sitkum (as well as in the Elk, Brummit,
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Camas and Dead Horse creeks).  Little downcutting of these channels has occurred, and
transport of materials to the lower section of the river is relatively rapid compared to the gentle
gradient below Brewster Gorge.

The stream network is controlled by the geologic formations, particularly through orientation of
their bedding planes and axes.  The eastern two-thirds of the analysis area is underlain by the
Flournoy and Tyee formations, which dip gently east.  The stream network dissecting these
formations tends to have a trellis pattern with nearly perpendicular stream junction angles.  The
high angle tributary intersections impede downstream movement of LWD and sediment.  In
contrast, the western third of the watershed is underlain by the Roseburg formation.  In this
area, ridges and streams have a southeast-northwest trend that roughly parallels the strike of
the folded bedrock.  This produces a more dendritic pattern, with stream junction angles at @70
degrees.  This pattern facilitates downstream delivery of LWD and sediment (Benda 1985).

Geologic uplifting and erosional downcutting of the basin gives rise to different stream channel
gradients across the watershed.  These gradients control the origin, transport, and subsequent
deposit of weathered materials.  The steeper (Tyee and Flournoy) formations are the primary
source areas of weathered materials, that are then moved downstream by water.  Once the
steams flow across the gentler Roseburg and Lookingglass formations the stream channels
become meandering and tend to provide sediment depositional areas.  The Quaternary-age
disconnect of these streams and flood plain areas continues today under the influence of
gradual tectonic uplifting.  Thus materials moved downstream are in short-term storage along
the banks and behind embedded materials.  

Deposition of coarse-grained geological materials (medium sand-size through pebble-size
quartz) from the Tyee formation provides a different stream sediment regime than does the fine-
grained geological materials (silt-size through clay-size) found both in the lower portion of the
Lookingglass and in the Otter Point formations.  Under normal conditions, this geologic
difference tends to produce clearer water earlier and for a longer period in the higher-elevation
(eastern) portions of the watershed than in the western portion (below the Sitkum valley). 

In times of heavy precipitation and disturbance within stream channels, sediment previously
stored adjacent to the banks can be expected to be dislodged and move downstream.  Heavy
runoff will dislodge coarse materials in the upper portion of the watershed and this material will
scour the banks and beds, and increase the amount of fine materials in the water in the lower
portion (see Section III.8).

The watershed has been heavily impacted by barriers in the main channel which limit
distribution of anadromous fish to the lower portion (one-third to half) of the watershed. 
Blockages to fish passage have resulted from past landslide events.  For example, the closure
of the Sitkum valley by the massive landslide 3,100 years ago (Lane 1987) prevented the
migration of anadromous fish upstream beyond the Brewster Gorge area. 

Land uses today also are governed by past geologic processes.  In past times, redeposition of
materials from hillsides to plains was controlled by rising and falling ocean levels, land surface
uplifting, and climatic factors.  Flood plains in the main river channel and the depleted ancient
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What are the general soil types?

ANALYTIC QUESTION III.4.1

lake (which was created by the Brewster Gorge landslide) now are prime agricultural areas,
while adjacent tributary hillsides support tree growth and provide a forest landbase.

III.4 - SOILS
CURRENT CONDITIONS

According to digitized data from the Soil Survey of Coos County, OR (USDA 1989), the East Fork
Coquille Watershed is comprised of 51 different soil map units.  Each soil map unit represents
an area on the landscape consisting of one or more soil types.  The same soil type may be
included in several soil map units, because each soil type has different properties depending
on slope.  Differences in soil properties due to slope are indicated by an alphabetic extension
to the numeric designation.  For example, the Preacher-Bohannon loam soil (46) is found on
slopes ranging from 30-60% (46E) or 60-90% (46F).  These two units have different erosional
properties due to slope.  Eight of the 51 soil map units together comprise 76% of the watershed
(Appendix A - Map A.6).  The largest soil map unit in watershed is the Milbury-Bohannon-
Umpcoos (38F) association, covering almost 18% (Table III.2).  

Table III.2
Main Soil Map Units

MAP
UNIT

MAP UNIT DESCRIPTION
(SOIL TYPE)

% SLOPE
(RANGE)

TOTAL ACREAGE
FOR MAP UNIT

% OF
WATERSHED

14F Digger-Preacher- Umpcoos association 50 - 80 6,175.72  7.2

15F Digger-Umpcoos-Rock outcrop association 50 - 90 4,723.97   5.5 

38F Milbury-Bohannon-Umpcoos association 50 - 80 15,169.59 17.7 

44D Preacher-Blachly association 12 - 30 6,339.36  7.4

44E Preacher-Blachly association 30 - 60 8,459.68  9.9

46E Preacher-Bohannon loams 30 - 60 8,725.98 10.2 

46F Preacher-Bohannon loams 60 - 90 9,548.53 11.1 

58F Umpcoos-Rock outcrop association 70 - 99 6,319.51   7.4 

TOTAL 65,462.34 76.3 

Soil types commonly are associated with certain positions on a landscape.  Making site-scale
soil type designations depends upon numerous variables including:
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How do these soils affect ecosystem processes?

ANALYTIC QUESTION III.4.2

] local patterns of topography or relief;
] soil parent material;
] time of formation of the soil;
] soil-water relationships, and;
] their relationship to vegetation and microclimate (FEMAT 1993).

After a review of the eight main soil types, several general trends were observed.  Soil types
located on broad ridgetops and benches consist of the Preacher, Bohannon, and Blachly
series.  Soils are moderately deep to deep, slopes are moderate to steep, and textures are
gravelly to loamy.   In contrast, the soils on narrow ridgetops usually consist of the Umpcoos,
Rock Outcrop, and Digger series.  Soils are shallow to moderately deep, slopes are very steep,
and textures are gravelly to loamy.  Hillsides have a wide range of soil types, depending on
configuration, gradient, and slope position.  Most soils in the watershed are derived from
sedimentary rock. The complex arrangement of soil map units is displayed on Map A.6, (in
Appendix A).

Soils may individually or collectively affect ecosystem processes.  Defining a scale is the first
requirement when analyzing how soils relate to ecosystem processes.  For example, nutrient
cycling can range from single soil type under a tree to several soil map units under a forest
stand.   For this watershed analysis, soils will be discussed on a soil type or map unit basis. 
Single soil types will be analyzed individually when a certain property (physical or chemical)
influences ecosystem processes profoundly.   

The impact of soils on ecosystem processes cannot be inferred accurately from soil map units,
because it is the individual soil types that affect ecosystem processes.  For example, the
Milbury-Bohannon-Umpcoos association is the largest map unit in the watershed, but its
individual soil types are not the most common.  

Within the eight main soil associations, there are seven soil types.  The most common soil type
is the Preacher loam soil type covering 35% of the watershed (Figure III.1). It is important to look
beyond soil map unit classifications and assess common types within all soil associations
present.

Soil may affect the ecosystem processes of weathering, nutrient cycling, microbial activity, plant
growth, water quality, water movement and water storage.  The physical, chemical, and
hydrologic properties, and descriptions from the Soil Survey of Coos County, OR. are the
foundation for interpretations of soil types.

Water Quality
The watershed is a mosaic of soil types, weathered from differing parent materials (see Section
III.3).  The most outstanding difference among these soil types is their effect on water turbidity. 



East Fork Coquille Watershed Analysis May 2000

III - 10

Soil Types
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Figure III.1.  Proportion of main soil types.

In the lower part of the analysis area, the 4D, 4E, 22E, 50D and 50E soil types consist of fine
clay particles which cloud the water quickly and remain in suspension for a long time.

Water Movement and Storage
Soil-water relationships are critical elements when analyzing a soil’s influence on ecosystem
processes.  Large quantities of water must be supplied through the soil to satisfy the
requirement of growing plants (Brady 1990).  Also, water in the soil medium is a critical element
in soil erosion, nutrient cycling, and nutrient absorption.  Soil texture is a key physical property
that has considerable influence on runoff and absorption of water.  Texture also indirectly
influences plant growth and biological activities within the soil. 

According to Brady (1990), loamy soils contain 7-27% clay, 28-50% silt, and 23-52% sand.  All
seven main soil types in the watershed are classified as loam.  In general, as textural fineness
increases, there is a corresponding increase in available water capacity (Brady 1990).  For
example, more water is available from the Preacher soil type than the Umpcoos soil type (Table
III.3).

The permeability of soil also is related to texture.  These physical processes relate to the ease
with which water moves vertically and horizontally through the soil.  Sandy soils are more
porous and have a higher permeability rate than finer textured (silt and clay) soils.  For example,
sand-dominated loams such as the Digger soil type have a faster permeability rate than clay-
dominated loams such as the Blachly soil type.  Nonetheless, all seven soil types are broadly
classified as “well-drained” by the Soil Survey of Coos County.  Well-drained is defined as
follows (USDA 1989):  “water is removed from the soil readily but not rapidly, and water is



East Fork Coquille Watershed Analysis May 2000

III - 11

available to plants throughout most of the growing season.”  By this definition, all soil types
have at least some water storage capacity.  Table III.3 illustrates that the loam- and clay-
dominated soils (Blachly, Preacher) have higher water storage capacities, with lower runoff
hazard and water erosion rating.  In contrast, the Digger, Milbury, and Umpcoos have higher
runoff hazard and water erosion ratings, and slightly lower water storage properties, both due to
higher percentages of sand and gravel.  The Rock outcrop areas are exposures of fractured,
hard sandstone.  These areas are relatively impermeable to water, so all precipitation is
considered runoff.

Table III.3
Physical Characteristics of Main Soil Types

MAIN SOIL
TYPES

PHYSICAL CHARACTERISTICS

TEXTURE DRAINAGE RUNOFF PERMEABILITY HAZARD OF
WATER

EROSION

O.M
%

Blachly Silty  clay  loam Well-drained Medium - Rapid Moderately  slow Moderate - High 3-6

Bohannon Loam-grav elly
loam

Well-drained Medium - Rapid Moderately  rapid Moderate - High 4-6

Digger Grav elly  loam Well-drained Rapid Moderately  rapid High 3-5

Milbury Very  grav elly
sandy  loam

Well-drained Rapid Moderately  rapid High 2-5

Preacher loam Well-drained Medium - Rapid Moderate Moderate - High 5-8

Umpcoos Very  grav elly
sandy  loam

Well-drained Rapid Moderately  rapid High 1-3

Rock outcrop Exposures of  f ractured hard, sandstone 

Plant Growth and Microbial Activity
Most soils of agricultural significance are some type of loam (Brady 1990).   The main soil types
in the watershed are well suited for the production of a wide variety of vegetation, because they
have excellent physical and chemical properties and support the necessary microbial
communities.  All the main soil types are well suited for the production of valued commercial
species and support ecological processes. 

Nutrient Cycling
The ability of soil to store, process and return nutrients to growing plants is directly related to
the amount of organic matter on the surface.  In general, fine-textured soils have higher organic
matter contents than coarse-textured soils.  Since the soils in the analysis area have a loam
base, this trend is only slightly evident.  Clay-dominated loams do have a slightly greater
percentage of organic matter than do the sand-dominated loams (see Table III.3).  Organic
matter creates physical conditions favorable both for optimum plant growth and for
microbiological activity and growth.  Soil organisms breakdown and reduce organic matter to
simple forms which higher plants can use.  The main soil types have adequate amounts of
organic matter for plant growth and biological activity.
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What environmental limitations do soils have?

ANALYTIC QUESTION III.4.3

Weathering
As parent materials breakdown over time they produce the medium we know as soil.  Among
other things, soil provides an anchoring medium for plants and a home to many large and
microscopic animals.  The speed of soil formation depends on the nature of the parent
material. The Tyee and Roseburg formation-derived soils breakdown relatively slowly.  In
contrast, the Flournoy, Lookingglass and Otter Point formation have portions which breakdown
relatively quickly, so that soil is created after exposure to local climate.  In these areas, parent
material exposure during road building or repairs can lead to sloughing of cutbanks and
production of sediment above expected levels.

SYNTHESIS AND INTERPRETATION

Although the soils are productive, they are not without limitations.  These include: compaction of
the surface layer, steepness of slope, hazard of erosion and plant competition (Table III.4).  The
finer-textured soil types are more susceptible to compaction by timber harvest and other
ground-disturbing activities.  Intensive site preparation and maintenance is required to achieve
reforestation by desired species.   

Table III.4
Limitations of Main Soil Map Units

LIMITATION SOIL MAP UNITS

14F 15F 38F 44D 44E 46E 46F 58F

Susceptibility of
surface layer to

compaction

X X X X X

Hazard of erosion X X X X X X X

Plant competition X X X X X X X X

Steepness of slope X X X X X X X

Hazard of windthrow X X X X

Seedling mortality X X
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What are management objectives for soils on Federal lands?

ANALYTIC QUESTION III.4.4

What are climatic features and how do they affect ecosystem processes?

ANALYTIC QUESTION III.5.1

When planning activities that can impact the soil resources on Federal lands, a closer
examination of the local area will need to be undertaken.  The action proposed may or may not
be an impact to the soils of the area.  Overall, the land manager must strive to limit compaction,
surface erosion and degradation to the organic matter components of the soil.  Following Best
Management Practices for road construction, site preparation and harvest of timber will
minimize landslide rate and impacts to future stands of forest timber on Federal lands.  This
watershed is in excellent condition with respect to the soil resources.  Protection of those
resources is demonstrated in current land management practices. 

III.5 - CLIMATE
CURRENT CONDITIONS

Temperatures generally are mild.  Maximum temperatures seldom exceed the low 90s (bF),
and cold temperatures rarely fall below freezing.  Most precipitation occurs as rainfall, ranging
from 55 inches annually in the lower elevations, to more than 95 inches at the eastern end of
the watershed near 3,200 ft. elevation (OSU 1993).

Precipitation varies strongly with elevation.  Precipitation is higher in the upper elevations of the
drainage, declining from west to east for any given elevation.  Aspect and drainage orientation to
prevailing southwest winter winds also influence precipitation amounts.  Cool and moist air
lifting over the Coast Range can produce snow above 1800 ft.  The eastern 40% of the
watershed (particularly Brummit, Upper East Fork Coquille and Camas Creek subwatersheds)
can accumulate snow for a few days to weeks during the winter.  These intermittent snow packs
melt quickly with warm winds and rain.  Extra water storage as snow can elevate flood waters.

Approximately 90% of the average annual precipitation occurs between October and April, and
50% occurs from November to January.  Heavy rainfall can occur with winter storms, but most
precipitation is low intensity and falls as "light rain” or “drizzle.”  Precipitation during the summer
months (May - September) is 6-9 inches (OSU 1982); about 10% of the annual average (Figure
III.2).  Areas west of Dora and in the eastern reaches of the watershed generally have about 3
inches less precipitation than the rest of the watershed during the spring/summer.
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Figure III.2.  Mean yearly precipitation.

What are the basic geomorphological characteristics and ongoing processes and how
do they affect other ecosystem processes?

ANALYTIC QUESTION III.6.1

Maximum precipitation periods occur infrequently. but are responsible for high runoffs, and
often result in flooding, erosion, slides, and debris torrents.  The combination of heavy rainfall
on snow can intensify flooding.  Data from local NOAA Cooperative Weather Stations show
damaging storms (with daily precipitation of at least four inches) have a return frequency of 5+
years.  Cumulative precipitation of 9+ inches over several days correlates with a higher
incidence of landslides and torrents (see Section III.7).

III.6 - GEOMORPHOLOGY
CURRENT CONDITIONS

The Coast Range is a northeast-southwest trending anticline, dissected by trellis or dendritic
stream networks (Appendix A - Map A.7). The analyses area supports a high drainage density of
7.4 mi/mi2.   This is the normal situation in the Coast Range of Oregon.  About 762 stream
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miles are 1st and 2nd order, and comprise 76% of the total drainage density (Table III.5)1.  These
are generally steep headwater channels draining small catchments.  Many 1st and 2nd order
streams become intermittent by late summer.  The remaining 24% of stream miles are 3rd order
or greater, ordinarily flow all year, and may be classified as perennial. 

Table III.5
Stream Order Miles by Subwatershed

SUBWATERSHED
MILES OF STREAM BY STREAM ORDER*

1 2 3 4 5 6 7 TOTAL

Brewster Canyon 97.2 45.2 24.2 5.9 1.0 4.6 10.8 188.9 

Brummit Creek 80.0 39.5 22.8 11.7 8.8 4.3 0.0 167.1

Camas Creek 100.4 39.6 19.1 8.1 7.7 4.0 0.3 179.2

Elk Creek 65.0 26.5 9.7 5.0 5.0 4.3 0.0 115.5

Lower East Fork Coquille 94.0 40.5 19.3 11.8 1.5 0.0 15.2 182.3

Upper East Fork Coquille 101.7 32.5 13.6 9.5 7.2 0.2 0.0 164.7

TOTAL (miles) 538.3 223.8 108.7 52.0 31.2 17.4 26.3 997.7

Drainage Density (mi/mi2) 4.0 1.7 0.8 0.4 0.2 0.1 0.2     7.4
*   Relative position of streams, where all exterior links are order 1, and preceding downstream, the confluence of two like orders result in existing stream
order +1.  The junction of two different orders retains the higher order, and the main stream always has the highest order (Strahler 1957).

The East Fork Coquille has a very low gradient for a coastal stream.  The river and streams in
the Lower East Fork Coquille and Brewster Canyon subwatersheds (except the Brewster Falls
reach) have an average gradient less than 1%.  These are low energy depositional streams.  In
contrast, tributary drainages have narrow canyons and steeper channel gradients.  Tributary
streams drain rugged mountainous land forms and usually start below steeply sloped
headwalls (Appendix A - Map A.8).  Longitudinal profiles of streams are useful to compare
morphology between stream reaches and from one stream to another.  Brummit Creek, Camas
Creek, Elk Creek, and Upper East Fork Coquille subwatersheds have the highest average
gradients.  These high-energy, erosional streams can move significant amounts of water and
sediment.  However, all streams contain low gradient reaches, which provide high habitat value.

III.7 - EROSION PROCESSES
Erosion is the wearing away of the land surface by water, wind, ice, or other geologic agents
and by such processes as gravitational creep (USDA 1989).  Erosion is the removal of soil from
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What were the dominant historical erosional processes?

ANALYTIC QUESTION III.7.1

the landscape and the displacement from an upper to a lower slope position.  Long-term and
gradual wearing away of mountains and build-up of flood plains is natural (geologic) erosion. 
Accelerated erosion associated with human land uses is of particular concern to land
managers.

REFERENCE CONDITIONS

Many forest lands in the Pacific Northwest have the potential to be unstable because of the
geologic, hydrologic, and soil cohesion conditions of the land base.  In the East Fork Coquille
watershed, all erosional processes have been examined and mass wasting and surface
erosion  have been determined to be significant sediment contributors.  The dominant historical
erosional process was mass wasting (landslides).  

Mass wasting involves the transport of large quantities of soil and debris (wood and rock)
downslope primarily by gravity, to and within streams (Sidle 1980).  There have been several
mass wasting processes at work, including; shallow-rapid, debris-flow, and large-persistent
landslides.  
] Shallow-rapid debris failures are slides which only move the top few feet of soil short

distances, potentially contributing fine sediments to stream channels.
]]]] Debris flows (or torrents) are characterized by rapid downslope movements of large

amounts of soil and organic debris, under the influence of water, down a stream channel
or other confined area.  

] Large-persistent deep-seated rotational failures are the extreme case of mass wasting;
often resulting in a large soil mass moving downslope under the influence of gravity. 
These failures usually are caused by the undermining slope toe.  

The landslide process can be conceptualized as a mix of two forces acting on a block moving
down an inclined plane.  The force of gravity acts on the block to pull it down the plane. 
Frictional resistance to this movement keeps the block in place, preventing downslope
movement.  This resistence is a function of gravity and parent material conditions.  Whenever
resistance is lower than gravity the block moves (e.g., a landslide results). Although the basic
concept seems simple, there are many site-specific factors which preclude accurate
forecasting of slide events.  

The process of landsliding is cyclic.  It begins with landslide failure.  After the failure relieves the
tension between gravity and frictional resistence, the area begins gradually to recharge with
additional sediment.  When gravity again exceeds resistive forces another failure occurs and
the cycle begins again.  Depending on local conditions, one cycle in this process may take
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Where and when have landslides occurred?

ANALYTIC QUESTION III.7.2

What is the average current rate of landslides?

ANALYTIC QUESTION III.7.3

centuries.  For the Coast Range of Oregon, it appears one cycle may be closer to 100 years for
in-channel failures.

Surface erosion is a process where individual soil particles are detached and transported
downslope by the movement of water.  The delivery of sediment by surface erosional processes
has been determined to be negligible under most forested environments (Fredriksen and Harr
1979).  Removal of streambank areas is considered bank erosion and during periods of high
runoff or channel downcutting (5 year precipitation events) this is a source of sediment.

Geologic, hydrologic, and vegetative factors control the location and occurrence of landslides
and other mass erosional processes.  Past historic landslides in the watershed range from the
very large (1.5 mi2) slide that closed Brewster Gorge, to the in-channel debris torrents that occur
after large precipitation events (i.e., during November, 1996).  Although slides occurred across
the landscape during November, 1996, they were particularly frequent in steeper portions of the
watershed. 

Landslides often are associated with large-scale disturbances such as wildfire.  It is probable
that landslides followed large fire episodes (see Section III.9).  The most recent fire episode in
the Brewster-Sitkum area was during the 1930s, and this also was the last wildfire-related
disturbance associated with landslide delivery to the stream system. 

CURRENT CONDITIONS

It is not possible to accurately determine a long-term average landslide reference rate for the
analysis area using photographic interpretation.  Recent analysis by the Oregon Department of
Forestry concluded that the use of aerial photographic interpretation for identification of shallow-
rapid debris failures “results in biased and incomplete landslide inventories.  This bias
significantly underestimates the landslide frequency and erosion volume across all forest stand
age classes.” (Robison et al. 1999:ii).  The alternative to aerial photographic interpretation (a
complete pedestrian survey) is not feasible, given the size (K135 mi2) of the analysis area. 
Therefore, we have calculated landslide “indices”, based on those slides visible in forest road
prisms as a means of temporal comparison.
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What approximate volume of sediment has been delivered to the stream channels from
landslides?

ANALYTIC QUESTION III.7.4

What are the dominant current erosional processes?

ANALYTIC QUESTION III.7.5

Although estimates of landslide area were calculated, estimates of landslide volume could not
be made.  This calculation would require site-specific determinations of average landslide
depth, and calculation of the slide portion delivered to the stream channel.  Even with this
information, analysis could only estimate recent, not historic volumes.  Furthermore, it appears
current landslides are not representative of past historic landslides.  While recent landslide
areas ranged from 0.03 to 23 ac, the largest historic slide was upwards of 1.5 mi2 in area. 
Considering the costs of data collection and minimal additional interpretation benefits,
volumetric measures were not obtained.

Two erosional processes are potentially important in forested environments; surface erosion
and mass wasting.  Surface erosion is not normally important unless vegetation is removed
and the soil surface is exposed to precipitation.  Inventory of surface erosion was not conducted
for the analysis area.  However, surface erosion was modeled with the Modified Soil Loss
Equation (MSLE), presented in Chapter VII.  The dominant erosional process in the analysis
area is mass wasting, which produces landslides.       

Three different landslide types were analyzed using five aerial photographic coverages taken
over a 47 year time period (from 1950 to 1997).These are: Shallow-rapid debris failures, Debris
flows, and Large-persistent deep-seated rotational failures.  Note that these types were defined
in answer to AQ III.7.1 above.  An index of landslide frequency was developed to understand the
relationship between landslide occurrence and both underlying geology and soil map units.  

For all slide types the potential for sediment delivery to a stream or downslope is dependent
upon:

] Proximity of the failure to a stream channel;
] Intensity of the slide’s downhill momentum, and;
] Capabilities of the surrounding vegetation and soil to filter the sediment load.

Of the 151 slides identified, 107 (71%) were shallow-rapid debris failures, 35 (23%) were
channelized debris-flows and nine (6%) were large-persistent deep-seated rotational failures.  
The aerial photo interpretation utilized a representative sample (KKKK38%) of the analysis area
(Appendix A - Map A.9), which was carefully selected to include all watershed features (soil type,
stream types and geology) and ownership patterns.  
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It should be understood that this analysis (including all graphs and tables) is based on this
38% sample of the analysis area, so the total landslide frequency would be roughly three times
that of the sample.  Aerial photographs from 1950, 1970, 1981, 1992, and 1997 were analyzed
for a variety of data including; soil type, geological formation, and the number and location of
landslides.  The methodology used follows Robison et al. 1999.  However as discussed above,
inherent limitations of aerial photography interpretation should be taken into consideration
when evaluating the results.

The location of 150 of the 151 identified landslides exhibit a substantial correspondence with
underlying geologic formations, but are not strongly associated with stream channels (see
Appendix A - Map A.9).  The index of slide occurrence, expressed as # of slides/1000 acres,
gives a indication of what geologic areas may be sensitive to landslide occurrence (Table III.6).

Table III.6 
Landslide Index for Geologic Formations

GEOLOGICAL FORMATION NAME
(AND MAP UNIT DESIGNATION)

# OF SLIDES
IN SAMPLE 

PERCENT OF 
SLIDES 

PERCENT
OF ACRES

SLIDE INDEX
(# OF SLIDES/
1000 ACRES)

Tyee (Tet) 105 70.0 18.8 6.5

Flourney (Tef) 27 18.0 5.6 5.6

Lookingglass (Telg) 8 5.3 4.1 2.3

Roseburg (Ter) 10 6.7 6.2 1.9

TOTAL 150 100.0 34.7

Landslides occurred mainly on the Tyee formation (70%), although this formation accounted for
not quite 19% of the land area sampled.  The Flournoy formation accounts for 18% of the slides
on less than 6% of the area.  The Flournoy and Tyee formations are formations where
landslides are most likely to occur, and they display similar landslide indices (see Table III.6). 
In contrast, slides on the Lookingglass and Roseburg formations occur in close proportion to
the proportion of the land area sampled and their landslide indices are about one-third as
great.  One additional slide was located on a fifth formation, Roseburg Basalt (Terv).  This
formation underlies such a small proportion (<0.1%) of acres in the watershed (see Appendix A
- Map A.9), that the calculated slide index (6.2) may not be accurate reflection of the actual
landslide potential.  

Mass soil movement occurs when a certain set of physical characteristics are present within
the soil.  Soil depth, shear strength, slope gradient, water storage and water movement through
the soil are among the factors that correlate with slope stability and therefore, with landslides. 

Soil map unit groupings were determined from k-means cluster analysis of soil map unit slide
rates.  Landslides were found to occur most frequently on three soil map units; 58F, 38F and
15F (see Appendix A - Map A.6 and Table III.7).  Note that the background colors used in Table
III.7 corresponds to those portrayed in Map A.6.  While these three map units cover 31% of the
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analysis area, they account for 66% of all failures.  These soil map units all have the steepest
slope gradient rating (“F” slopes range from 50-99%).  Obviously, the steeper the slope, the
greater the gravitational force available to pull soil and water downslope.  These three soil map
units also exhibit shallow soil depths (16 in to 31 in).  However, it should be understood that
Map A.6 provides only a broad-scale view of the analysis area, a more detailed approximation
of landslide potential for small-scale areas will be found using the ISE (Infinite Slope Equation)
modeling results, presented in Chapter VII.  

Table III.7
Landslide Index for Soil Map Units

SOIL MAP
UNIT

# OF
SLIDES IN
SAMPLE

PERCENT OF 
SLIDES 

PERCENT OF
ACRES 

SLIDE INDEX
 (# OF SLIDES/
1000 ACRES)

58F 30 19.9 7.4 11.2

38F 50 33.1 17.7 10.0

15F 19 12.6 5.5 8.7

14F 13 8.6 7.2 5.8

46F 16 10.6 11.1 5.2

50E   2 1.3 1.9 3.9

46E   8 5.3 10.2 2.9

44E   7 4.6 9.9 2.2

46D   2 1.3 3.8 2.2

4D    1 0.7 2.1 1.4

45E   2 1.3 3.5 1.3

44D   1 0.7 7.4 0.5

Total 151 100.0 87.8

It also should be understood that the criteria used to define “High Landslide Potential” areas on
Map A.6 are not the same as used by Oregon State to define “High Risk Sites.”   ODF “High
Risk Sites” are specific locations based on risk of landslide-related damage to state waters. 
Criteria defining these sites may include (but are not limited to) slopes greater than 65%; steep
headwalls; highly dissected land formations; areas exhibiting frequent high intensity rainfall
periods; faulting; slumps; or debris avalanches.  These factors, as well as “risk to human life”
and “runout rate” are the basis for the ODF rating (Seward 1999).

The middle of the analysis area (covered by R10W) is the most prone to land sliding due to its
steep slope (Appendix A - Map A.10), while the adjacent Range to the east (R09W) is second-
most prone.  Nearly 66% of identified slides in the sample occurred on extremely steep slopes
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Figure III.3. Index of landslides originating from roads by photo
year, divided into delivery types.

(those identified as greater than 65% on Map A.10), although this comprises only 18% of the
land surface.

A watershed must have not only the potential for failure, but also a sufficiently large storm event
before an increase in sediment production begins (Beschta 1978).  Based on studies of the
1996 storms, most landslides occur on steep slopes, correlated to large-scale precipitation
events.  However, not all large precipitation events will produce a landslide, and sometimes a
small rain event will provide the trigger.  A land mass will slide when the force of resistance is
exceeded by the force of gravity (Hammond et al. 1992).  

The temporal distribution of landslides provides a prime example of the influence of strong
climatic factors on landslide movement.  Evidence of past landslide timing may assist in
forecasting future events.  Over the 47 year sample period, 54% of the slides occurred between
the years of 1992-1997 (Figure III.3).  This dramatic increase in landslide frequency was likely
due to two high magnitude storm events (in February and November, 1996).  These episodic
events are characteristic of the type and nature of landsliding in the Coast Range.  In this case,
the number and magnitude of slide events during the last five years surpassed the previous 42
years in sediment delivery and woody debris recruitment across the landscape.   During 1964
heavy flooding largely was due to a rain-on-snow event that produced large runoff, so the soil
may not have had the saturated conditions necessary to produce large scale landslide events
across a large geographic area.   Low rainfall conditions throughout the later 1970s and 1980s
in the Coast Range may have reduced the amount of failures during that time.
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Have management activities played a role in producing landslides?

ANALYTIC QUESTION III.7.6

An attempt was made to determine whether landslides delivered sediment to a stream, in order
to define the extent of erosional processes.  From the aerial photos, landslide delivery was
assumed to occur if the slide could be seen contacting a channel or moving downstream. 
Sediment volumes were not available due to lack of data.  

Fully 75% of the slides within the sample delivered at least a portion of their material to an
adjacent stream (see Figure III.3).  However, this proportion is not evenly distributed across the
three slide types.  Nearly all debris-flow slides (89%) delivered sediment to streams, compared
to 67% of large-persistent slides and 72% of shallow-rapid slides.  This difference is
understandable, as debris flows normally are associated with water and channel
environments.

During the past 125+ years, human activities have resulted in an altered response to climatic
events.  These activities include building roads within and through the valley connecting
population centers and removal of forest environment from hillsides and tributaries in the
watershed.  Throughout this period, human activities produced a greater proportion of younger-
aged forest stands, which has increased the landslide rate (Robison et al. 1999).  

The trend of lower failure rates originating from roads was present until the intense storms of
1995 and 1996, when failure rates in all initiation locations increased dramatically.  However,
road-associated failures still occurred at a lower rate in older than in younger (< 30 years)
stands.

The type of landslide failure initiated by roads appears to be related to the quality of roadbed fill,
and fill quality often relates to road construction period (Schroeder and Brown 1984).  Before
about the mid-1970s, construction methods using sidecast and woody debris fills produce
more failures than modern methods.  Roads built after that time employ more full bench-type
construction and end-hauling of materials to designated waste areas.  These standards
provide a more stable road that is less likely to fail during extreme precipitation events.  During
the large storms of 1996 many of the slides initiated at roads seemed to be related to aging fills
or inadequate drainage on roads built 25 to 35 years ago.

A major factor in determining failure rates originating from roads is climatic cycles.  Figure III.3
shows a decrease in landslide frequency from 1950 to 1992 for all slide types, followed by a
sharp increase in 1997 photographs.  The 1997 increase is tied to the combination of a 20 year
period of dryer weather, followed by the intense storms during 1995 and 1996.  These slides
would not have occurred without the intense storms as a trigger.  Once an unstable area slides,
it may take 100 years (Robison et al. 1999) to again develop conditions capable of being
triggered by intense storm activity.
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How has the delivery of sediment affected hydrologic processes?

ANALYTIC QUESTION III.7.7

Landslides in younger forest stands generally result in sediment delivery to a stream.  However,
the delivery of sediment to streams does not always produce degraded conditions.  Degraded
conditions also can resulting from too little sediment retention.  These are as detrimental to fish
habitat as those resulting from excessive sediment delivery.  The concept of balance between
input and output is critical to maintenance of proper stream functioning.  To ensure proper
functioning conditions in both the aquatic and terrestrial environments, it is necessary that
sediment delivery be consistent with the storage and transport capacity of the drainage
(Rosgen 1996).  

The longer time that streams remain turbid and fine sediments cover gravels, the longer time
that aquatic organisms must seek shelter from such impacts.  The more protracted the turbidity
recovery time, the more stress introduced to the aquatic organisms.  This is most relevant to the
lower portion of the analysis area (Yankee Run Creek and Weekly Creek areas).  

The slide type also affected average slide size.  Debris flows had the largest average size (KKKK 2
ac), while Large-persistent deep-seated rotational failures averaged the smallest (KKKK 0.5 ac). 
No substantial difference was found between Federal and non-federal ownership.    

The majority of the future slides probably will come from failing old fills along roads, mature
draws that accumulate debris loads, and newly-harvested plantation lands.  Because of the
reduction in harvest levels on federally-managed lands and the addition of Riparian Reserve
areas, landslide probability and subsequent sediment delivery from these forest lands probably
will be closer to those of the pre-management activity era.  On the Siuslaw National Forest,
annual harvest levels have dropped to less than ten percent of earlier levels and restoration
projects have been initiated.  Four years of observation indicate lower management-associated
landslide rates on this National Forest than on adjacent lands (USDA 1997).  Large wood and a
mixture of sediment sizes will enter stream channels at a rate that will fulfill habitat
requirements. 

Sediment delivery that creates imbalance between storage and export rates mainly impacts
aquatic habitat and water quality.  The type of material delivered over the last 50 years has not
been the same as in historic times.  The recent past has seen a combination of coarse and fine
soil material delivered to streams, both with and without large woody debris.  For the most part,
however, this material has been heavily skewed towards fine material.  Past “natural” land
failures delivered substantially greater amounts of LWD.  A lack of LWD results in accelerated
routing of materials downstream. This difference has degraded water quality, as an increase of
sediment either in suspension or moving as bedload produces higher turbidities for longer
times.  Since timber harvest has become the main source of large-scale disturbances in place
of wildfire, landslides associated with this and other modern land uses deliver a different suite
of materials to streams than did wildfire-produced slides (Beschta 1978; Rice et al. n.d.). 
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What effect does the current vegetative cover have on soil and erosion processes?

ANALYSIS QUESTION III.7.8

Landslides associated with modern land uses provide less large woody debris and possibly
more soil materials than those associated with natural events. 

Retention of both large and fine soil materials in stream channels cannot occur without LWD. 
The lack of sediment storage makes less gravel available for spawning or covering bedrock
areas when stream velocity is low.  Without LWD, sediment material also moves within the
water column at lower flows.  This produces turbid water, and if allowed to continue for
extended periods of time, can adversely impact fish.  High sediment loads also adversely
impact aquatic macroinvertebrates.  

The type and quantity of fine sediment that can be produced from soil changes from the upper
(eastern) to the lower (western) ends of the analysis area (see Appendix A - Map A.5).  In the
eastern half, coarse sand from the Tyee formation produces 14F, 15F and 38F soil types. 
These contain little clay and silt.  In contrast, Otter Point and Roseburg formations (at the
western end) form the basis for the 4D and 4E, 50D and 50E, and 22E soil types.  These tend to
weather into sediment that is higher in clay and silt.  The combination of higher erosion rates on
Preacher and Bohannon soil types (14F, 38F, 44D and E, 46E and F) and location (at the
easternmost end of the drainage system) raises the importance of greater sediment storage
capacity in these upper-channel systems. Coarse sediment produced at the eastern end of the
drainage falls out in the lower gradient portion in the west.  The fine sediment continues to the
main Coquille River and the ocean.  For a more detailed discussion on sediment transport
within stream channels see Section IV.

The current vegetative cover allows the yearly precipitation to infiltrate the soil, and to store this
moisture for long-term release (in late summer).  The forest cover provides organic matter,
which initiates the nutrient cycling process.  Fungi, bacteria, and larger soil arthropods make up
a unique community that functions to breakdown and process the complex carbon and nitrogen
components into nutrients, which become available for plant growth. The lack of either organic
matter or soil biota can be a limiting factor for plant growth on some soils.  

The analysis area supports a vast community of microbiological organisms and does not
appear to be limited in function at this time.  The level of compaction is low, forested areas have
not been recently or catastrophically burned, and much of the public land base still supports
late-successional communities.  

There is a high level of surface protection from precipitation effects afforded soil by the current
forest canopy.  Road surface conditions are good, with a few dirt spurs in need of erosion
protection measures.  Little evidence of rill and gully erosion are present. Re-vegetation by
shrubs occurs within one to three years in the lower elevations and two to five years in the
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What level of soil compaction exists?

ANALYTIC QUESTION III.7.9

upper portions of the analysis area.  Once vegetation is reestablished, surface erosion does
not readily occur on these protected land surfaces. 

The root strength supplied by the forested stands provides stability and reduces the risk of
mass movement (or landslide).  Even though the November 1996 storm broke numerous daily
and monthly rainfall records in coastal Douglas and Coos counties, this alone does not explain
the large quantity (84) of fresh landslides identified in 1997.  A combination of localized
variations in storm intensity, geology, slope steepness, vegetation and land management
factors resulted in the observed increased landslide frequency.  

Robison et al. (1999) determined that the highest landslide rate occurs on very young forest
stands (aged 0 - 9 years), and declines as stands get somewhat older.  After age 30, the rate
continues to decline until examining stands which are “mature” (100+ years old), where the rate
again increases.  If this pattern is accurate for the analysis area and no further large-scale
actions disturb the landscape, it is reasonable to expect that in the near future slide rates will
be lower on managed lands and higher on mature forests.  Since most unstable areas were
unloaded by the November, 1996 storms, landslide activity could be reduced in the foreseeable
future.

The level of soil compaction was determined indirectly by using the GIS data base of road miles
in the watershed.  A total of 550.9 mi of road are shown in the GIS data base.  These cover
KKKK1068 ac of the total watershed (85,783 ac).  Road length was converted into acres by
estimating the average road width as 16 ft.

The overall mileage value does not include old dirt spurs and cat trails.  According to the GIS
data base, these add at least an additional 79 miles.  The condition of the majority of these old
spur roads and cat trails is unknown, but can range from a hydrologically and vegetationally
restored state to a severely degraded state.  Also, their mileage is an estimate, as their
existence is difficult to determine from aerial photos.  Road history was not part of this analysis,
so the exact acreage of these old spur roads and cat trails can be considered a data gap.  No
assessment of the recovery rates for these compacted surfaces was undertaken, as
overwhelming problem areas were not evident during field review and the proportion of surface
area impacted is low.

The average proportion of the land base subject to road surface compaction is 1.25%.  It
appears that the compaction effects are relatively evenly distributed throughout the analysis
area, as the six subwatersheds show little difference (Table III.8).  The relatively low proportion
of compacted land in the Brewster Canyon subwatershed could be a reflection of the steeper
slopes in this drainage than in the other subwatersheds. 
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What are the management objectives to restore natural rates of erosion and sediment
delivery on Federal lands?

Table III.8
Percentage of Compacted Lands due to Roads by Subwatershed

SUBWATERSHED FEDERAL ALL

Upper East Fork Coquille 1.65 1.71

Brummit Creek 1.06 1.11

Lower East Fork Coquille 1.27 1.26

Brewster Canyon 1.01 0.90

Elk Creek 1.02 1.24

Camas Creek 1.17 1.38

The type of logging system used also influences subsequent compaction percentage, and
thus the amount of surface water runoff.  Harvest systems using tractors have been found to
compact between 20-40% of the ground surface, while compaction from cable systems is
much lower, about 8% (Cromac et al. 1978).  Minor changes in stream flow rates have been
noted by Megahan (1987) when the level of compaction exceeds 12%.

The Upper East Fork and Camas Creek subwatersheds have been extensively harvested
using tractor-type systems.  Sampled areas in these subwatersheds indicate compaction
levels between 8-13%.  These two subwatersheds could be most sensitive to future
increases in compaction levels.

The level of compaction in the other four subwatersheds does not to appear to approach
limits suggested by Megahan (1987), for several reasons.  The terrain does not lend itself to
indiscriminate “loggers choice” type development of skid trails.  The length of time since these
trails have been created has allowed some recovery of the compacted surfaces.  Trees
growing adjacent to the trails appear to show few signs of stress resulting from compaction. 
This makes it difficult to determine from aerial photographs if compaction is occurring in these
areas.  It would require compaction of at least 6% of the area to observe large-scale runoff
during storm events and no such areas or damage resulting from such events have been
observed, either on the ground or on aerial photos (Jackson and Haveren 1984). 

Compacted surfaces are thus estimated to be between three and five percent of the total
watershed.  This is based on the amount of land as roads and harvested trails from all types
of timber removal systems.

SYNTHESIS AND INTERPRETATION

ANALYTIC QUESTION III.7.10
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What were the historic hydrological characteristics (e.g., peak flows, minimum flows)
and features?

ANALYTIC QUESTION III.8.1

What are the morphological characteristics and processes?

ANALYTIC QUESTION III.8.2

] Minimize management-related landslides.
] Employ “Best Management Practices” for surface and channel erosion control when building

new or maintaining old roads.
] Coordinate with BPA on maintenance of access roads that are likely to bleed.
] Implement the TMO recommendations for road closure/improvement on those roads

identified as sediment sources or otherwise preventing/retarding attainment of ACS
objectives.

III.8 - HYDROLOGIC PROCESSES
Forest hydrology is the study of the occurrence, movement, and distribution of water across
forested watersheds, as affected by soils, geology, land form, vegetation and climate.  Rainfall
(most of which becomes runoff) drives hydrology.  Precipitation events interact with land form,
soil, geology, and vegetation.  The interaction affects hydrological characteristics such as
floods, frequent discharge, low flow, and distribution of flow.

REFERENCE CONDITIONS

Current hydrologic conditions include rapid runoff because of the shallow soils, limited soil
water storage, and bedrock units resisting groundwater accumulation.  Peak flows depend on
the occurrence of frontal storms.  Historic hydrological conditions were similar, although fewer
roads and regeneration units, and greater channel complexity (LWD and beaver dams) may
have slightly delayed flows compared to current conditions.  Annual flow and yield likely were
less due to dense conifer/hardwood forests.  High evapotranspiration may have lowered
minimum flows, but in-channel water storage was greater. 

CURRENT CONDITIONS

The Rosgen Stream Channel Classification (Rosgen 1996) system is used to group similar
hydraulic and morphologic stream features.  The text “Applied River Morphology” (Rosgen
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1996) explains this classification system in detail.  Rosgen stream types in the analysis area
(Appendix A - Map A.11) include:  

Very High Gradient Channels, Rosgen Aa+ Stream Types
The Aa+ stream types are very high gradient (A10%), V-shaped, erosional, straight, channels. 
Aa+ stream types are found at the upper ends of drainages in dissected topography.  These
channels usually are 1st order streams.  

High Gradient Channels, Rosgen A Stream Types
The A streams types are high gradient (4-9.9%), V-shaped, erosional, straight channels which
lack a flood plain.  They are found at the upper end of drainages.  Many are confined by
bedrock channels and steep banks.  They are usually 1st and 2nd order streams.  

Type Aa+ and A streams in mature (old-growth) timber stands are representative of the
historic condition.

Moderate Gradient Channels, Rosgen B Stream Types
The B stream types are moderate gradient (2-3.9%), slightly meandering, step/pool streams
with no, or very limited, flood plains.  B types have larger drainage areas, greater flows, and
most are 3rd or 4th order perennial streams.  Few reference areas remain in the analysis area.
This channel type contained steps formed by large woody debris (LWD) that dissipated
stream energy and prevented lateral adjustment or bankcutting.  Embedded LWD spanning
the channel created low velocity flats onto which sediments were deposited for long term
storage.  

Low Gradient Channels, Rosgen C and F Stream Types
C stream types are low gradient (< 2%), meandering, wide, slightly entrenched to entrenched,
pool/riffle streams with adjacent flood plains.  They have large watershed source areas and
usually are 4th order or greater streams located lower in the drainages.  Most C channels are
perennial; found in flats which develop upstream of channel restrictions (e.g., narrow valley
widths, partial debris dams, etc.) or in alluvial valleys.  These channels dissipate energy by
meandering and flowing over rough material along the bank and streambed.  The probable
historic condition for these channel types included narrow streams which overflowed the
stream bank and used the flood plains during floods.  Their stream banks were stabilized by
root masses including myrtle, maple, cedar and other tree species.  Greater numbers of LWD
were in these channel types, but living trees provided bank stability and were more important
than the influence of log steps.  These channels dissipate energy by meandering and flowing
over roughness elements along the banks and streambed.

Beaver dams and high densities of LWD in log jams are thought to have contributed a larger
role in maintaining pools and storage of water in the channel.  This water would slowly be
released during the summer low flow period.

F stream types are similar to C types, but are vertically lowered and have no flood plain. 
Historically, this stream type was probably absent in the analysis area.
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What are the dominant hydrologic characteristics and other notable hydrological
features and processes?

ANALYTIC QUESTION III.8.3
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Figure III.4.  Typical storm event hydrograph (West Fork Brummit
Creek, Nov. 25 - Dec. 22, 1995).

Overland flow seldom is observed in the Coastal forests, except from compacted sites such
as roads and landings.  Nearly all runoff occurs by soil infiltration and subsequent subsurface
routing to streams.  Infiltration capacity exceeds two inches per hour due to the low water
storage capacity (because of shallow, coarse-textured soils and impermeable underlying
bedrock).  This infiltration rate is much greater than the hourly rate for the most intense storm
likely to occur in this area (four inches in six hours) (NOAA 1973).

Stream networks expand during storms, especially storms continuing for several days to
weeks.  As the soil becomes saturated, live flow reappears in low-order intermittent channels. 
Estimates made from precipitation and stream flow records show total runoff as about 70% of
annual precipitation.  The remaining percentage is lost to soil recharge, transpiration, and
evaporation.  Steep slopes and stream gradients combined with low groundwater storage
capacity cause quick hydrographic response and flashy flow after the onset of rain.  Stream
hydrographs for an individual storm event underscore this short lag-time with a steep rising
curve and rapid recession (Figure III.4).
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Low flow volumes in the watershed are typical of Coast Range streams (Wellman et al. 1993). 
Bank-full flow is estimated at 6,000 cubic feet per second (cfs), extreme flood flows at greater
than 20,000 cfs and low flows at 6-10 cfs.  Annual yields are estimated at 306 thousand acre-
ft./year.

Several characteristics are used to describe the hydrologic nature of the analysis area.  These
include; peak flows, annual flow and yield, flow distribution, and minimum flow.

Peak Flows
Runoff is described as instantaneous peak flow in cfs, as calculated from a flood frequency
curve or estimated by other methods.  Annual peak flow for a given drainage is highly variable
from year to year.  A frequency analysis establishes a relationship between the magnitude of
the flood and its return period.

The BLM has maintained a gaging station on lower West Fork Brummit Creek (10 mi/mi2
drainage area) since 1986.  Bankfull discharge has not been determined and correlated with
station stage (flow level) readings.  Also, there are too few flow measurements taken at high
flows to extend the rating curve or complete a flood frequency analysis.  Therefore, bankfull
and over-bank flood flow frequencies were estimated using a basin characteristic method
(Harris et al. 1979).  Results are summarized in Table III.9.

Table III.9
Bankfull and Extreme Streamflow Rates (cfs) by Subwatershed

SUBWATERSHED 2 YEAR FLOW ESTIMATE
(NEAR BANKFULL)*

100 YEAR FLOW
ESTIMATE

(OVERBANK)*

Lower East Fork Coquille 2,030   4,930

Elk Creek 1,226   3,042

Brewster Canyon 2,105   5,108

Brummit Creek 1,916   4,666

Camas Creek 1,765   4,313

Upper East Fork Coquille 1,606   3,940

Total Watershed 9,915 22,555

*  Harris et al. 1979

Estimates for each subwatershed are similar in predicted high flow runoff response (i.e.,
bankfull discharge is 74 cfs/mi2, while extreme discharge is 168 cfs/mi2.)  This is because the
six subwatersheds have similar drainage areas, and high flows are strongly correlated with
drainage area in the Coastal region.  Bankfull flow, with a recurrence interval of 1.5 to 2.0
years, ranges between 1,200 and 2,100 cfs.  Floods with a recurrence interval of 100 years
range between 3,000 and 5,100 cfs.  The effective discharge (the flow that maintains the
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Figure III.5.  Mean monthly flow (derived from USGS Gauge
Station 14327000).

channel and moves the most sediment in the long-term) is closer to the bankfull flow. 
Descriptions of  historic floods with a 20-year return frequency or greater, can be found in 
Appendix C.

Snow can accumulate in the higher elevations (above 1,800 ft.), but it is temporary, lasting a
few days to weeks each winter (Appendix A - Map A.12).  Warm winds and rain (Chinooks)
usually melt any snow pack rapidly.  Snow accumulates and melts faster in openings than in
the surrounding forest.  This process can increase peak flows, depending on drainage
factors and vegetative age, structure, and composition.  Upper East Fork Coquille, Camas
Creek, and Brummit Creek subwatersheds are most susceptible to this phenomenon since
88%, 75%, and 61% of these drainages (respectively) can retain snow for short periods.

Interviews with local residents suggest that 1955, 1964, 1971, and 1996 were the worst flood
years in the recent past. 

Annual Flow and Yield
January produces the highest monthly runoff, with approximately 60% of the annual runoff
occurring between December and February (Figure III.5).  June through October contribute
only 4% of the annual runoff which results in very low stream flows.  The annual runoff
distribution very closely follows the precipitation pattern.
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Figure III.6.  Daily flow duration (based on USGS Gauge Station
14327000).

Flow Distribution
Figure III.6 illustrates how flow duration is distributed throughout the year.  Large to extreme
flows occur less than 5% of the time, moderate flows occur 45% of the time, and low flows
occur half the time.  Channel formation is accomplished by flows which fill the channel to
bankfull or beyond, while channel dimensions are maintained by frequent flows (flows near or
less than bankfull).

Minimum Flow
Typically, a stationary high pressure system develops over the northwest in the summer.  This
forces storms north, causing dry conditions and extremely low stream flows mid-August
through October.  Figure III.7 shows the magnitude and frequency of low flow in the East Fork
Coquille watershed.  (Please note these are estimates of the lowest flows in East Fork
Coquille for a consecutive seven day period for the indicated return period or years.  This
estimate does not consider flow which becomes subterranean further down the channel.) 
The average 2 year, 7-day, low flow is about 0.085 cfs/mi2 and <0.095 cfs/mi2 for consecutive
periods of up to 30 days.

Information from the USGS stream flow gage (#14325000) near Powers, OR was used
because it provides 80 years of record.  It indicates significant seven-consecutive-day, low
flows occurred September - October in 1931, 1933, 1939, 1974, 1987, 1991, 1992, and 1994. 
It is likely that low flows also occurred during these years.  The return period is 20 years or
greater for these seven-day, low flows.  The low flows in 1933, 1991, 1992, and 1994 were
100 year events (Wellman et al. 1993).  During these periods, there was essentially no flow.
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Figure III.7.  Magnitude and probability of annual low flow (derived
from USGS Gauge Station 14327000).

What are the current conditions and trends of stream channel types and sediment
transport and deposition processes prevalent in drainages?

ANALYTIC QUESTION III.8.4

Many headwater (1st order) streams are formed on coarse-textured, highly-permeable soils
and dry up as the summer progresses.  Streams originating from seeps and draining fine-
textured, deep, high-porosity soil types have very low, constant flows, but may have in-channel
“dry spots” in late summer.  Higher order channels may have pools in late summer, but little
live flow.  During the summer/fall period, live stream flows are so low they are measured in
gallons per minute.  Stream flows actually may increase slightly at night, because
evapotranspiration demand is at its lowest point.

The Aa+, A, and B stream types rapidly transport coarse and fine sediments because of their
steep gradients.  Their drainage areas are usually small, so stream flow normally is low and
most of the sediment is carried only in a few storms each winter.  The debris flow process,
although infrequent, is the most important transport mechanism of coarse and fine sediments
in these stream types.  Brummit Creek and Brewster Canyon subwatersheds show the
highest evidence of these channel torrents from natural conditions and road failure at channel
intersections (see Section III.7).  Mid-slope roads (acting as interceptors), channel
constrictions, LWD, and debris torrent deposits slow the routing process.  As depressions
behind obstructions are filled by sediment, an equilibrium is reached.  Incoming sediments
then will be held in
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What effect does the current forest cover have on hydrologic processes?

ANALYTIC QUESTION III.8.5

suspension and moved downstream during the frequent flows.  Sediment stored behind LWD
or in debris fans remains in storage for long periods.  It can be mobilized again when the
organic debris decays or a flood flow rearranges channel debris.

The active channel dimensions of low-gradient C channels are maintained by the frequent
flows.  These channels are unconfined at flood stage and entrained sediments are deposited
on adjacent lateral flood plains.  Coarse and fine sediments cannot be held in suspension in
slow-moving flood water that has spread out across flood plains covered by vegetation.  C
channels tend to be fairly stable.  Aggradation will occur at moderate flows if chronic or
frequent pulses of sediment from upstream activities overwhelm the transport capability of the
stream.  With an excessive sediment supply, high flows build up the flood plain, however, the
C channel retains its approximate channel dimensions, but at a higher base level in the valley. 
Pebble count information shows sand/silt/clay particle sizes range between 5-28% of the
surface bed material for C-type streams.  Although the sediment supply is moderate to high,
the surface streambed armor layer does not appear to be overwhelmed with fine sediments. 
It appears that sediment transport is flow limited rather than supply limited because a large
percentage of coarse and fine sediments are near the bankfull stage at the margins of the
active channel.

F channels have converted from C-types, including much of middle and lower East Fork
Coquille.  These are low-gradient, entrenched, moderate-width channels.  Cycles of scour
and fill and movement downstream will continue in these channels at moderate flows.  When
the cross-sectional area widens enough that water velocity decreases, sediments will be
deposited during frequent or high flows.  In this way the river builds a new flood plain within
the entrenched channel.

Bank erosion, particularly in entrenched B and F channels, contributes sediment to the stream
system.  During high flows, a larger channel is required to convey the discharge and dissipate
the high stream energy.  The removal of LWD in B channels has allowed many to downcut to
bedrock leaving no way to reduce the water velocity in plunge pools.  Consequently, the
channel adjusts laterally, cutting away the streambank and causing sediments to be
entrained in stream flow.

F-type channels also exhibit bank cutting during frequent flows.  This is most evident on the
outside of bends where stream flow is cutting into banks below tree roots.  Brush and trees
on the banks above the entrenched channel can slow, but not stop this widening process.

Annual water yield typically increases as a result of timber harvest and road building (Ziemer
et al. 1996).  This increase results from reduced evapotranspiration following the removal of
forest trees.  Table III.10 shows forested acres converted over the last 25 years.  Immature
timber stands use water at less than potential transpiration rates.  The increased annual
runoff in the analysis area is not known, but is suspected to be in the range of 10-20%.  Due to
increased evaporation and soil water storage on cleared land, not all additional water is



East Fork Coquille Watershed Analysis May 2000

III - 35

What are the natural and human causes of change between historical and current
hydrologic conditions?  What are the trends?

ANALYTIC QUESTION III.8.6

available for runoff.  As forest vegetation reaches hydrologic maturity (KKKK20-40 years old), water
yields begin to decline.

Forest vegetation modifies the distribution and retention of snow and affects the timing of
runoff.  Snow accumulates and melts faster in openings than the surrounding forest.

Table III.10
Converted Forest Stand Acreage by Subwatershed

SUBWATERSHED

BLM STANDS WITH
BIRTHDATES AFTER: 

(ACRES)

PRIVATE STANDS WITH
BIRTHDATES AFTER: 

(ACRES)

NEW STANDS (%) IN
SUBWATERSHEDS BY

DECADE CLASS*

1960 1970 1980 1960 1970 1980 1960 1970 1980

Lower EF Coquille 1,869 2,965 8 415 5,092 2,778 14 49 17

Elk Creek 203 2,234 77 327 2,759 0 5 51 1

Brewster Canyon 650 1,113 86 1,159 4,819 3,141 11 34 19

Brummit Creek 1,576 2,676 1,063 1,377 2,261 2,236 19 32 21

Camas Creek 2,355 1,981 1,007 4,494 1,672 561 48 26 11

Upper EF Coquille 1,776 1,687 1,018 250 3,491 2,463 16 40 27

Total Watershed 8,429 12,656 3,259 8,022 20,094 11,179 19 38 17
*  Includes percent of forest stands with birthdates after the selected year through 1997.

SYNTHESIS AND INTERPRETATION

Extreme Flood Flows
Little evidence exists to determine whether forest management activities have had an effect on
the infrequent peak flows in the precipitation-dominated Coast Range.  Watershed studies in
the northwest show that following road building and timber cutting, peak flows may increase,
decrease or remain unchanged.  The magnitude of the change varies from a 36% decrease to
200% increase and depends on specific watersheds and storm factors (Reiter and Beschta
1995).  Harvest in the Upper East Fork Coquille subwatershed may increase peak flows if
enough area in the intermittent snow accumulation zone is less than 20-40 years old.
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Extreme flood flows (AAAA20-year return frequency) are the result of natural weather patterns and
flashy watershed response.  Forest management has had little to do with significantly
increasing the magnitude of these events (Harr et al. 1975). 

Frequent and Moderate Flows
Minor increases in the amount of daily flow in the spring and fall may result following harvest
activities.  This is because younger vegetation transpires less water and allows more water to
route to the stream channel.  This increase is usually considerably less in magnitude than the
frequent flows (those flows that occur several times each winter, but are less than the annual
high flow) and has little effect on overall flow.

Frequent flows and the bankfull flow (return period of 1.5-2 years) are responsible for
maintaining channel dimensions and moving most of the sediment load.  Major channel
adjustments have resulted from infrequent extreme flood flows.  Studies have shown that
relative differences in peak flow between cut and uncut areas are less as storm magnitude
increases.  In one study, after harvest, the first large storm of the rainy season increased peak
flows by 40-200%, average annual peak winter flows increased up to 24% and flows large
enough to cause significant out of bank flooding did not increase (Rothacher 1973).

Annual Yield
Annual yield has increased in the analysis area.  The level of increase is not known, but
suspected to be KKKK10-20%.  It can be inferred from Table III.10 that the watershed vegetative
condition is recovering, after a period of high regeneration harvest during the 1970s and early
1980s.  As young, pole-sized stands become more efficient at transpiring water, annual yield
will decline to natural levels.

Timing of Flows
Forest management can have an effect on the timing of flows.  Reduced transpiration from
trees <40 years old results in increased soil moisture content.  As fall rains occur, less
precipitation is needed to saturate these soils and the excess water enters the stream
system.  This process results in a small rise in streams levels earlier in the year than under
undisturbed conditions.

The response time of streams to storms has always been "flashy," because of limited soil
and groundwater storage.  It is thought that roads and clearcuts in a watershed act additively
in advancing timing for a particular storm (Jones and Grant 1996).  Roads and ditch lines may
act as extensions of the stream network, channeling precipitation directly into the stream
system (Wemple 1994).  Mid-slope roads could be intercepting subsurface flow.  These
factors could result in a quicker rise and fall of the stream flow than occurred in the past. 
Runoff from compacted areas can also advance this timing in tributary streams, however,
compaction in the analysis area is thought to be low (refer to Table III.8).

Minimum Flows
Average two-year recurrence interval, 7-day low flow is about 0.085 cfs/mi2, and less than
0.095 cfs/mi2 for consecutive periods of up to 30 days.  These values are typical of Coast
Range streams.  Extremely low flows (those with greater than a 20-year return interval) have
occurred
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What are the management objectives for hydrologic processes on Federal lands?

eight times in this century, with notable lows in 1933, 1991, 1992 and 1994.  During these
periods, there was essentially no live flow.

The magnitude of low flows undoubtedly has been increased by regeneration cutting in the
watershed (Harr and Krygier 1972, Harr et al. 1979).  However, species conversion to
hardwoods (that are more efficient at transpiring water during the summer) and changes in
stream channel condition may have diminished these increases.  Removal of beaver dams
and log jams probably has had the main effect on reducing in-channel storage that formerly
augmented naturally occurring low flows (Olson and Hubert 1994).  Beaver dams functioned
to release water slowly over the summer and probably supplied cooler water due to thermal
stratification in the deeper pools.  Management activities that change riparian areas from
conifer to hardwood could have some effect on reducing flows during the low flow period,
because of increases in the transpiration rate (Hicks et al. 1991).

Summer flows result from the release of subsurface water.  This is primarily dependant upon
soil types, soil depths, and porosity.  The soils and geology in the watershed do not allow for
the retention of much water. 

Trends
As young timber stands age and become more efficient at transpiring water annual yield will
decrease.  The maturation of forests may also diminish the magnitude of frequent flows. 
Extreme peak and minimum flows are dependant on climatic patterns.

ANALYTIC QUESTION III.8.7

The management objectives for the hydrologic processes on Federal lands are:

] Continue forest management and other activities in a way that minimizes the risk of
increased peak flows or altered runoff timing.

] Encourage activities that retain or increase flows and pool volume during the ‘low-flow’
summer months.

] Protect existing domestic water users, source areas, and transmission lines under the ACS
strategy.

] Provide uninterrupted supplies of high quality water at the boundaries of BLM-administered
lands for maintenance of instream flows, and beneficial consumptive uses. 

III.9 - DISTURBANCE PROCESSES

REFERENCE CONDITION
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What naturally caused disturbances occurred and how extensive were they?

ANALYTIC QUESTION III.9.1

At the most elemental level, all of the naturally occurring processes affecting vegetation can be
related to:

] Climatic conditions (rainfall, length of growing season, temperature, and humidity.)
] Extreme weather (extreme drought, strong winds, and high intensity storms.)
] Geology (nutrient and water availability, and topography.)

The disturbance processes historically at work in the assessment area are categorized
below.  More information on ecological processes including disturbance can be found in
Appendix D.  

] Extensive disturbances that cause stand replacement:  severe fire, large-scale blow
down, and clear-cut logging.

] Extensive disturbances that modify existing stands:  moderate severity fires. 
] Fine scale disturbances that create gaps and patches:  blow down, low severity fire,

insect, disease, snow break, and soil movement.
] Biological processes, including:  succession, vegetation competition, and suppression

mortality.

Fire
Fire was the most important disturbance process affecting landscape pattern in the
watershed.  Fire can be a primary stand replacing disturbance or can influence stand
structure and composition.  A fire history of the East Fork, up to the present, can be found in
Appendix E.  Topography strongly influences fire behavior.  A description of the interaction of
topography and fire on landscape patterns is presented in Appendix F.

The following fire history for the East Fork Coquille Watershed is based on visits to 14
regeneration units where annual rings were counted on 153 stumps.  Fire histories prepared
for adjacent drainages supplemented this data and put the East Fork Coquille watershed fire
history into a larger context.  The process used to analyze the data is based on work by
Morrison and Swanson (1990).

This fire history is the result of a reconnaissance survey.  The sample size and distribution are
too small to map out fire boundaries or to sample all fire occurrences.  The probability of the
data detecting a fire is proportional to the sample size and distribution of plots, and the size of
the fire.  Small fires are likely under represented in the sample, and some large fires at the
extreme east and west ends of the watershed may have not been detected.

Fires, indicated by scars and regeneration pulses, usually occurred in clusters or episodes
separated by periods of low fire activity.  Those periods were the years:
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] 1534-1590 - This complex of stand replacement fire(s) and re burns burned most if not the
entire watershed.

] 1735-1798 - These fires were stand replacing events on the west end of the watershed
and modified stands on and near the north-central rim.

] 1845-1868 - These fires modified stands in the western and middle parts of the
watershed by setting back the shrub layer and opening the over story.  That allowed
establishment of the under story hemlock stands in the watershed.  These fires were
stand replacing events on those sites that now support single story one and two cohort
late-successional stands.

] 1912-1936 - The fires from 1912-1932 burned in the Brummit Creek drainage and on land
to the north of the watershed.  These fires prepared the site for understory hemlock
regeneration on many upper slope sites and for the establishment of several ridge top
single story Douglas-fir stands.  The 1936 Sitkum Fire burned the Sitkum Valley/
Brewster Rock area and was one of several fires that burned concurrently with the
Bandon Fire.

Large stand replacement fires are associated with periods of severe regional drought
(Heinselman 1983).  Regional drought conditions could explain why several fires observed in
the watershed occurred about the same time as fires in the Klamath, Cascades, Olympic and
Rocky Mountains (Franklin and Hemstrom 1981, Heinselman 1983, Agee 1991).

On average, fires occurred every 21 years between 1534 and 1936 at the watershed scale.  If
only large fires are considered (those documented on at least three sites, including sites in
adjacent watersheds), the average time between fires is 31 years.  The occurrence and
distribution of fires are unpredictable, so using an average is inappropriate.  However, an
average does indicate that disturbance was extensive in the watershed over time. 

At the watershed scale, the longest time between known fires is 112 years and the shortest is
four years.  At the site scale, the shortest period between fires is four years.  No fires were
detected at a site in Knepper Creek since the stand initiation event in or before 1626.  That
suggests the longest period between fires, at the site scale, is more than 372 years.  

Documented fires since 1931 are shown on Map A.13 (in Appendix A), and presented (by
decade) in Table III.11.  It can be seen that only 11% of the fires documented were lightning
caused.  For additional information on fire history and fire frequency in this watershed refer to
Appendix E.

Wind
Winter windstorms are common disturbance agents in the Coast Range.  Windstorms usually
cause fine scale disturbances.  Occasionally, winds blow down tens even hundreds of acres
during a single storm causing stand replacement.

Severe winter storms originating offshore regularly hit this region with heavy rains and strong
winds.  Warnings for wind speeds of 60-80 mph on the headlands are made in most years. 
Most winter storms come out of the southwest quadrant.  If the winds come more from the
west than from the south, they are strongest on the coast and decrease in strength inland. 
Thenorth-south orientation of the Coast Range slows these winds through surface
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2  For further discussion on stand level attributes and individual tree characteristics that affect the risk of blowdown see Smith (1962) pp. 
413-414, 422, and 499; Oliver and Larson (1990) pp. 100-106; Agee (1993) pp. 9.

3  The Coos Bay BLM office had only been established a few years before the 1951 storms.  According to John Lanz, a retired BLM
employee, the salvage effort that followed the 1951 storm made it necessary to hire additional staff and that made the shift from custodial
management to timber management on the District possible.   In 1952 the USFS and BLM jointly undertook an aerial survey looking for both
blowdown and insect infestation covering all ownerships.  Blowdown was mapped on topographic maps by George Francis and John  Lanz,
both now retired from the BLM.  If information on blowdown occurrence is pursued in a future watershed analyses, it would be worth while to
relocate this data.
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roughness.  The most destructive winds come from the south and blow parallel to the ridges. 
Wind gusts to 150 mph and sustained winds of 110 mph occur on exposed ridges at intervals
of five to 10 years (PNWRBCMC 1968).

Table III.11
Modern Fire Frequencies and Extent by Decade

DECADE LIGHTNING MAN CAUSED TOTAL

# OF FIRES ACRES # OF FIRES ACRES # OF FIRES ACRES

1931-1939 0 0.00 30 11,868.02 30 11,868.02

1940-1949 2 6.05 7 776.02 9 782.07

1950-1959 1 0.30 10 540.57 11 540.87

1960-1969 3 0.55 18 116.31 21 116.86

1970-1979 2 8.00 15 94.23 17 102.23

1980-1989 4 0.51 15 21.56 17 22.07

1990-1996 2 0.05 10 82.01 12 82.06

TOTAL 14 15.46 105 13,498.72 119 13,514.18

The distribution or occurrence of blowdown is unpredictable beyond the following generalities:

] It usually occurs when soaking rains are followed by strong winds.
] Trees along edges facing prevailing winds are more susceptible than those on edges at

angles to the wind (Alexander and Buell 1955).
] Corners and gaps downwind of clear-cuts2 or other canopy openings are vulnerable

because the wind accelerates as it funnels into constrictions (Smith 1962.)
] Blowdown is most likely to occur on the lee side of sharp ridges and on the windward side

of gentle slopes.

Examinations of timber sale records reveal that very little extensive blowdown has occurred in
the watershed.  Storms that hit the South Coast in Nov. and Dec. 19513 resulted in widely
scattered, small patches of blow down.  Most of the data describe blow down as ranging from a
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4  The October 12, 1962 storm, commonly called The Columbus Day Storm , developed off the coast of California.  It approached the coast
from the southwest and then turned so that it came directly out of the south when the storm hit the Oregon Coast.  Some official reports for
sustained wind speeds and peak gusts are Astoria 44 and 96 mph, Eugene Airport 63 and 86 mph, Troutdale 66 and 106 mph, and Salem
Airport 58 and 90 mph (PNWRBCMC 1968).  Winds reached 152 mph at the Air Force radar station at Houser (The World Newspaper 12,
1995).  The barometric pressure measured at the North Bend Airport was 28.42 (The World Newspaper 12, 1995).

The Coos Bay District laid out and sold several large timber salvage sales as a result of this storm.  A partial list of those sales includes 113
acre Sale No. 66-45 on Wilson's Folly Creek in the Tioga Subwatershed, the Yankee Run Salvage Sale No. 63-32, 129 ac and the 186 ac
Sale No. 65-36 in Skeeter Camp.  The last two sales were in the East Fork Coquille Watershed.  The Wilson's Folly unit is on an east facing
slope in a canyon where the creek flows S20°W.    Similarly, the Yankee Run blowdown was on an east facing slope adjacent to the creek,
which flows in a S10°W to S30°W direction. The Skeeter Camp unit is on a ridge top.  There were many other large and small salvage units,
and there is still blowdown from that storm on the ground today.  A witness who was trapped out in the storm on a landing in the Yankee Run
area told of watching old growth tree crowns being spun around by the wind causing the bole to be twisted in two.  The wind then lifted the tops
up and carried them for some distance before the tops finally fell to the ground (the witness’s name was not recorded).
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couple of trees to 200 MBF, generally less than 10% of each timber sale.  The notable exception
was a sale in T28S, R11W, Section 17.  Thirty four percent of this sale (1,385 MBF) was
blowdown.

Of all recorded storms, the 1962 Columbus Day storm4 had the largest impact.  Two resulting
sales contained a total of 6,700 MBF where downed material comprised 54% and 50% of each
sale volume.  These sales, located in T27S, R11W, Section 35, and T28S, R11W, Section 3, are
within a couple of miles from the 1951 storm sale.

The Nov. 10, 1975 storm resulted in only one large blow down area.  This sale (76-29) was in
T28S, R8W, Section 7, where the East Fork Coquille River valley funnels toward the upper
boundary of the analysis area.  New blowdown (3,500 MBF) comprised 28% of this sale.

It appears that most of the analysis area is not susceptible to a large-scale blow down.  Possibly
the ridge systems to the south (Bone Mtn., Eden Ridge, White Mtn.) offer some protection.  The
northwest portion of the area may be the most susceptible to wind storms.

Snow Damage
Snow damage is uncommon below 1,800 foot elevations.  Elevations above 1,800 ft. can be
found around the perimeter of the eastern half of the watershed (see Appendix A - Map A.12).

Early, wet snow falling on leafed-out hardwoods results in snow break.  Repeated snow
breakage can release conifers from over topping red alders and may be a reason alders were a
minor component in stands above 1,800 ft. before road construction or logging.   Heavy wet
snow can also damage conifers, particularly recently commercial thinned wild stands that had
not been pre-commercially thinned.  Trees in these formerly dense stands have small branches
and stem diameters relative to their heights making them vulnerable to breakage when
overloaded with wet snow or ice.

Snow damage may be a selection mechanism acting on the genetically controlled aspect of
crown shape. Young stands with natural fill-ins on sites above 2,100 ft. have many trees with a
narrow candle-like crown form.  The narrow crown form of Douglas-fir is most often observed on
the ridge reached by the Middle Fork Brummit Creek Road.  This form is similar to that of
mountain hemlock and subalpine firs.  The narrow candle-like form is believed to be an
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5  An alternate explanation is that the narrow crown form may be less reflective of what is necessary to survive today and be more an
indication of  the selection pressures controlling tree establishment and survival at the time the dominant seed source regenerated.   The
dominant Douglas-fir seed source on the north rim of the East Fork Coquille Watershed, where narrow crown trees are most commonly
noted, is old growth that regenerated in the 1500s towards the end of the Little Ice Age.
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adaptation for shedding snow, thereby avoiding snow break.  In contrast, most all low elevation
Douglas-firs have broader crowns5.

Disease and Insects
These agents often work in concert and modify stands by initiating gaps or patches.  They only
rarely cause stand replacement.  These agents include:

Disease
Laminated root rot (Phellinus weirii) and black stain disease (Verticicladiella wageneri) kill
patches of sapling and pole size trees.  The laminated root rot causal agents can survive up to
50 years in buried debris and stumps.  It is transmitted through root grafts and by root contact
with infected debris.  Black stain disease is more closely associated with managed forests.  It
kills conifers on inherently stressful sites impacted by compaction or loss of top soil.  Black stain
disease is a management concern.  It can be controlled by reducing stress to plantations, and
timing treatments to avoid attracting the insects that vector the disease.  Armillaria root disease
is occasionally observed in westside forests.  Within the Coos Bay District, the few confirmed
cases were on tractor damaged soils.

Insects
Insect attack is a secondary disturbance in the Coast Range forest.  The following discussion is
based on a personal communication with Don Goheen, of the Southwest Oregon Forest Insect
and Disease Technical Center.  The Douglas-fir bark beetle (Dendroctonus pseudotsugae) and
Douglas-fir engraver (Scolytus unispinousus) attack stressed trees and fresh blow down.  The
Douglas-fir bark beetle is more economically significant because it attacks large trees. 
Douglas-fir engraver attacks are limited to the tops and branches of large trees, and to small
trees.  Black stain disease is the primary cause of stress that predisposes small trees to
Douglas-fir engraver beetle attack in the watershed.

Douglas-fir bark beetle epidemics are rare in the Coast Range, occurring after large blow down
events.  The two biggest bark beetle epidemics occurred in response to the 1951/52
windstorms and the 1962 Columbus Day Storm.  The epidemic of 1952/53 was the biggest, due
to the back to back windstorms combined with the lack of a road system for aggressive salvage
logging.

Individual Douglas-fir bark beetle attacks are not successful against healthy Douglas-fir.  It takes
beetles emerging from three to four wind thrown trees to kill a single standing green tree.  The
Burnt Mountain Unit Resource Analysis (USDI 1978) describes normal bark beetle attacks as
limited to clumps of a dozen or fewer trees widespread through the forest.  The clumps are likely
to be laminated root rot centers.  Bark beetles cause weakened standing trees to die creating
snags inside root rot pockets.

Defoliator insects have not caused significant economic damage to Coast Range forests. 
However, wooly aphids caused considerable grand fir mortality in the lower East Fork Coquille
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What are the human-caused disturbances and how extensive are they?

ANALYTIC QUESTION III.9.2

watershed during the late 1960s.  Grand firs are less prominent in low elevation valley sides and
riparian zones today.

Landslides
Landslides usually affect small areas, but the severity of the disturbance can be very high. 
Landslides result in the loss of top soil and the organic layer at the point of origin.  In extreme
cases, all soil down to bedrock is lost.  Developed soil profiles are buried by material that is
predominantly subsoil and fractured rock at the toe of slides.  Landslides that reach creeks can
deliver structural material (woody debris, and boulders), gravel, fine sediment, and fine organic
matter [See Section III.7 for a discussion of landslides.]

The loss of top soil and the organic layer sets back plant succession, favoring pioneer species. 
Red alders are particularly successful regenerating in slide tracks and deposits.  Its small
winged seeds allow long distance dispersal, it grows rapidly, and can fix nitrogen.

Floods
Floods affect only a small part of the landscape but they too are significant processes.  Flooding
damages or kills by breaking or burying plants.  Flooding affects species composition on the
flood plain by killing plants that cannot tolerate saturated soils.  This creates openings for those
plants that have mechanisms to survive saturated soil conditions or can regenerate on
sediment deposits.  See Appendix C for a discussion of historic floods.

CURRENT CONDITIONS

As interpreted from 1943 aerial photos, approximately 9% of the analysis area had been
harvested, either clearcut or partial cut.  The main access roads through the area were already
constructed by this time.  Areas of harvest, private and federal land together, were concentrated
in the Lower East Fork and Brewster Canyon subwatersheds and along the East Fork Coquille
River itself.  Agricultural lands accounted for approximately 3% of the watershed.  In addition,
large fires in the 1930s burned approximately 14% of the watershed with varied intensity; see
Appendix A - Map A.13.  At this time, human activities have altered approximately 63% of the
watershed (some acres are on their second harvest rotation).  General information on the
present distribution of age classes can be found in Section V.1.

Timber Management
Logging has had the greatest impact on vegetation since the 1940s.  Except for the 1960s, the
proportion of lands harvested has been relatively consistent each decade (Table III.12). 
Because of the early harvest of private lands, logging of the second rotation of timber has begun. 
This pattern is expected to continue for private ownership as the timber stands reach 40
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How have disturbances affected vegetation patterns?

ANALYTIC QUESTION III.9.3

to 50 years of age.  As part of their forest management practices, herbicide application to control
noncommercial species generally occurs within the first 15 years following harvest.  Fertilization
of older stands may also occur.

Table III.12
Logging Disturbance by Decade

DECADE ACRES HARVESTED % TOTAL

1930s & 40s 7,373 8.6

1950s 9,921 11.6

1960s 15,115 17.6

1970s 11,006 12.8

1980s 9,767 11.4

1990 to 1997* 8,201 9.6

Total 61,383

* includes some second rotation harvest of areas previously harvested in 1940s and 1950s

There was a District policy to salvage dead or dying trees during the mid-1960s to early 1970s. 
In addition, it was common practice on timber sales during the 1970s to fall or harvest dead
trees within 200 ft. of roads or the boundaries of clearcut units.

Human-caused Fire
There have been 109 human-caused fires within the analysis area since 1931, based on 
documentation from the Oregon State Board of Forestry (see Table III.11 and Appendix A - Map
A.13).  Typically, these fires were small and “incendiary” in origin (Appendix E - Table E-3). 
Larger and more frequent fires occurred during the 1930s, as these were drought years. 
Although there are records of lightning fires in the watershed, their impact was negligible.  Wide-
scale fires due to lightning in the Coast Range are rare.

SYNTHESIS AND INTERPRETATION

A general discussion of the effects of natural and human disturbance processes on vegetation
are can be found in Appendix D.  How these processes influence vegetation is summarized in
Table III.13.
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Table III.13
Disturbances and their Affect on Vegetation Patterns

PROCESS INFLUENCE ON
UPLAND VEGETATION

INFLUENCE ON
RIPARIAN VEGETATION

STAND
REPLACING

STAND
MODIFYING

STAND
REPLACING

STAND
MODIFYING

Fire (Lightning & Human Caused) X X X X

Wind X X X X

Management (Timber & Ag.) X X X X

Disease (Primarily Root Rot) X X

Insects X X

Snow Break X X

Landsliding/ Mass Wasting X X X

Stream Bank Erosion X

Plant Competition X X

The historical landscape, composed of large blocks of similar-aged stands, has been replaced
with a highly fragmented pattern characterized by hard edges (distinct contrast between adjacent
stands) and small patch size (KKKK40 ac).  During the 1970s and 1980s the BLM restricted clearcut
size to KKKK40 ac, and attempted to distribute their locations so that adjacent areas were at least
ten years old.  The belief, at that time, was that this practice would benefit wildlife due to the
resultant edge effect (Thomas 1979).  On private lands, larger areas were clearcut and clearcuts
were often adjacent to the previous years harvest, resulting in larger, uniform-age tracts of forest.

Currently 77% of federal land (42% of the 5th field watershed) is in Reserve land allocations. 
Plant communities associated with late-successional forests will be well represented over time. 
Eventually, the landscape will become less fragmented in Reserve areas as vegetation matures
and the contrast between edges decrease.  Based on past uses, private lands and those
federal lands designated as GFMA will be maintained in an early to mid-seral stage (40-80
years old).  While it may be desirable from many perspectives to mimic natural disturbance
patterns, it is not practical to do so at this time given management constraints, ownership
patterns, land-use allocations, and Survey & Manage protocol.  Some edge effects will continue
where harvest areas abut Reserves.
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What are the management objectives for control of sedimentation and other disturbance
mechanisms on Federal lands?

ANALYTIC QUESTION III.9.4

Ground-disturbing activities will be located away from fragile soils prone to landsliding.  The
District’s TPCC inventory will be revised by the soil scientist as necessary to exclude unstable
lands from Matrix lands.  Furthermore, the Riparian Reserves will be expanded as necessary
during timber sale planning to include unstable landforms near stream channels.

Siting of new facilities in flood plains will generally be avoided, unless there is no other
reasonable alternative.  When required, structures will be designed to pass the 100-year flood. 
Facilities designs and development will ensure flood flows can pass without obstruction and
minimize undo stream channel adjustments to the local area and downstream.

Prescribed fire will generally be of low-moderate intensity.  Restorations plans will be developed
and implemented to limit surface erosion and sedimentation to streams from wildfires.  This
may include installation of natural silt fences and/or seeding.

Environmental analysis will be conducted before salvaging timber in the aftermath of large-scale
disturbance events.
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What were the historic processes delivering sediment to streams?

ANALYTIC QUESTION IV.1.1

Were historic stream water temperatures, particularly in the summer, lower than at
present?  What have been the factors of change?

ANALYTIC QUESTION IV.1.2

SECTION IV
AQUATIC ECOSYSTEM

IV.1 WATER QUALITY

REFERENCE CONDITIONS

Natural processes always have contributed sediment to stream channels.  Major mechanisms
include landslide processes like debris avalanches from drainage headwalls and shallow rapid
debris torrents in steep gullies and canyons during high flow periods (Chatwin et al. 1994).  These
processes are coincident with large storm events.  Lateral and vertical adjustments along larger
streams channels, especially with flooding, are another important cause of sedimentation.  Fires,
though infrequent, lead to surface erosion and mass wasting for several subsequent winters.

Log drives early in the twentieth century scoured channels and delivered large quantities of
sediment to the river (Wolniakowski 1990).  F.A. Baker and H.S. Charlton began log drives from
Brewster Valley above Dora (RM 18) in 1912.  Log drives were common in Elk and Steel Creeks
and the main stem of the East Fork for as many as twenty years.  Drives in the watershed still were
taking place as late as 1924 (Farnell 1979).

Stream temperatures probably were cooler in the past (FEMAT 1993).  Riparian zones contained
contiguous conifer and hardwood cover which shaded streams.  Agricultural clearing beginning in
1860s in Brewster Valley and splash damming removed riparian forests along the East Fork and
low gradient stretches of tributary streams.  Removal of shading vegetation directly contributed to
solar exposure.

Historically, the abundance of large wood in stream channels modified stream gradients and
provided more and larger pools.  (see Section V.1).  In the past, low-gradient, depositional stream
types were narrower, deeper, and connected to a floodplain.  Instream water received less solar
heating, and may have exchanged with and replaced bank stored water in lowland
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What is the current condition of stream channel types with respect to sediment
transport and deposition processes?

ANALYTIC QUESTION IV.1.3

alluvial reaches.  This effect acted as a heat pump, removing heat from the stream in a down valley
direction (Beschta 1996).

There were few stream diversions in the past, so more water stayed in the river during the summer. 
The additional water volume slowed temperature increases from direct solar heating.

The Fish and Wildlife Department sampled stream temperatures along the East Fork Coquille
more than 30 years ago.  A measurement of 67° F was recorded near RM 5.0 on July 16, 1969,
and other measurements were as high as 74° F (Thompson et al. 1972).  These temperatures
exceed today’s ODEQ Basin Standard of 64° F and may reflect 100 years of riparian forest
manipulation (Beschta et al. 1987).

CURRENT CONDITIONS

The Rosgen Stream Channel Classification system (Rosgen 1996) is used to describe stream
channel types.  These types are defined above (see Section III.8).  The analysis area contains
Rosgen Aa+, A, B, C, and F stream channel types.  An initial graphic representation is shown in
Appendix A (Map A.11), in which the Rosgen categories are portrayed by slope class.  Aa+ (very
high gradient) channels have slopes of $10%, A (high gradient) channels have slopes between
4.1% and 9.9%, B (moderate gradient) channels have slopes between 1.5% and 4%, and C & F
(low gradient) channels have slopes <1.5%.   

Very High Gradient Channels, Rosgen Aa+ Stream Types
About 55% of all channel types in the analysis area are Aa+.  The main processes affecting these
channels are infrequent, shallow, rapid landsliding from steep headwalls and debris torrents. 
Sediment may accumulate in these channels as colluvium or dry ravel, but periodically is excavated
by torrents.  Aerial photo review indicates management activities have increased landslide
frequency in all types of  channels by 86.5%  However, the channels are resilient, remaining
essentially unchanged even though they are transportation routes for landslides and flows.  In these
channels the current condition is similar to the historic condition.

High Gradient Channels, Rosgen A Stream Types
About 30% of all channel types in the analysis area are A.  Much of the original large woody debris
has been removed from these channels in the past decades by salvaging or have been dislodged
by debris torrents.  Unnatural headcuts may have developed in type A streams with fine bed and
bank materials (A4-A6) after past logging.  This in-stream erosion source contributes to
sedimentation.
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Road crossings of A channels intercept wood and sediment where culverts are narrower than the
stream width.  Large wood that normally would be routed to C channels has been removed by road
maintenance work.  Many culverts are positioned flatter than the stream slope leading to substrate
accumulation on the upstream side.

Moderate Gradient Channels, Rosgen B Stream Types
About 14% of all channels fit this type.  The main processes at work in these channels include input
of water, sediment, and LWD from upslope type A channels.  Mechanisms include infrequent
torrents, bank cutting, and channel entrenchment.  Much LWD has been removed from this channel
type, resulting in channel widening and downcutting or entrenchment.  Sediment from streambanks
or from upstream sources (A types) temporarily is stored behind obstructions or localized flats
where natural stream grade controls are present.  Where stream slope exceeds about 2%, fine and
coarse sediments move downstream during frequent high flows.  This stream type will not aggrade,
even when sediment supply is high.  Lack of LWD to trap gravels and create quality pools limits
areas for fish spawning, rearing, and holding (FEMAT 1993).

Road crossings of B channels intercept wood and sediment where culverts are narrower than the
stream width.  Large wood that normally would be routed to C channels has been removed by road
maintenance work.  Many culverts are positioned flatter the stream slope leading to substrate
accumulation on the upstream side.

Low Gradient Channels, Rosgen C and F Stream Types
About 3% of all channels fit these types.  The processes affecting these channels are the input of
water, wood and sediment from A and B stream types, and lateral and vertical adjustments through
bankcutting and channel scouring.

In these stream types, LWD is floatable, and either is moved downstream during floods, or
captured and lodged in simple arrangements behind boles of riparian trees, or anchored in jams. 
Notable jams include those on the West Fork Brummit Creek and near the mouth of Camas Creek. 
Large wood spanning the channel also can be buried and form a gradient step that accumulates
sediment and gravels upstream.  Large wood also slows bankcutting on the outside of bends. 
However, few large wood pieces or assemblages are present in these stream types (see Section
V.1).

Much of the East Fork mainstem (excluding Brewster Gorge) now has F type entrenched channels. 
Historic splash dam releases and removal of large wood primarily are responsible for these deep
streambeds and loss of floodplain connectivity (Wolniakowski 1990).

Low gradient C and F channels are depositional streams and have the highest risk for sediment
accumulation.  Aggradation by sediments reduces pool space, changes the size distribution of
substrates toward the finer particles, and can cause channel widening.  Increased widths and
shallower depths raise stream temperatures, lowering habitat quality.

Substrate particle size measurements were taken in 13 drainages representative of low gradient C
and F stream types during 1997.  These were taken in riffles within the bankfull
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What are the current processes delivering sediment to tributary streams and where are
the sediment source areas?

ANALYTIC QUESTION IV.1.4

channel.  Sand-sized and smaller particles made up between 6% and 29% of the total in each
sample.  West Fork Brummit Creek had the highest percentage of fine materials and Steel Creek
the lowest (see Appendix G).  Sediment may be interfering with some beneficial uses including fish
and aquatic life in these low gradient streams.

Processes which deliver sediment to tributary streams include debris avalanches and rapid,
shallow, debris flows (see Section III.7).  This delivery mechanism yields a high volume of sediment
and debris, but occurs infrequently.  Usually, soils already must be saturated and a rainfall event
exceed four inches or more in a 24-hour period for significant initiation to occur.  

Several areas throughout the watershed have rotated to a lower slope position in the recent
geological past.  These areas are a source of fine sediments that are easily placed into the stream
network as a result of management activities.  These land surfaces are unconsolidated and offer
low resistance to the force of water.  When these areas become saturated, they tend to gravitate to
a lower position or into adjacent stream channels.  This process causes a continual input of
sediment into the stream, even when no management actions are taking place.  The areas are
identified as Quaternary Landslides on the Reconnaissance Geologic Map of the Dora and Sitkum
Quadrangles, Coos County, OR. 1995, State of Oregon Dept. of Geology and Mineral Industries.  

Other sediment source areas include: steep slopes and undisturbed vegetated headwalls on
shallow to deep fine-textured soils above 1st and 2nd order channels (Appendix A - Map A.14
shows probable initiation of failure sites), old roads, and over-steepened landings.  Substantial
streambank sources of sediment also occur in some drainages, including:  Yankee Run, Elk, Steel,
and China Creeks.

Sediment sources due to forest management, especially forest roads, are well documented
(Fredriksen 1970, Furniss et al. 1991, Meehan 1991, FEMAT 1993).  Delivery of sediment to
intermittent channels can occur after broadcast burning and lasts until the site revegetates, usually
in one to two years.  The resulting large amount of fine sediment may take several years to flush
out.

The higher stream discharges occur several times a winter, and extreme events occur infrequently. 
These carry the majority of the sediment load.  High flows occur less than 5% of the time, (see
Figure III.6).  Flooding can cause soil loss and delivery to streams, and extend the stream network
to capture unconsolidated colluvium.  Exceptionally heavy rainstorms (50 to 100-year events), like
the November 18, 1996 storm, cause widespread landsliding directly into streams (Appendix A -
Map A.14).
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Turbidity is a measure of the cloudiness of water, which sometimes can be correlated with a
suspended sediment load (Beschta 1980, Reiter and Beschta 1995).  Source search sediment
monitoring was done during the winter of 1995 - 96.  Pre-storm and four storm period samples
were taken and compared for 18 locations (Table IV.1).  Results are shown in Figure IV.1.  Prior to
storms, turbidities were the lowest in Camas Creek (0.58 NTU) and highest in Yankee Run Creek
(23 NTU).  Storm monitoring indicated turbidity increases ranged from 1.9 to 75 times higher than
the pre-storm levels (Knepper Creek, 10.4 and Steel Creek, 50-70 NTU respectively).  Storm
turbidities were highest in Yankee Run Creek (164 NTU), Elk Creek (70 NTU), Steel Creek (50-70
NTU) and moderately high in Dead Horse Creek, Camas Creek and China Creek, as well as
several unnamed tributary streams. 

No point-source for sediment delivery was identified in the lower 2.5 mi. of Steel Creek during
source search monitoring conducted during the storm of 2/23/96.  Rather, in-channel erosion
appeared to be the contributing sediment source.  Yankee Run Creek’s high sediment loads also
appear to be in-channel.  No significant point-sources were found delivering sediment to the
channel of Elk Creek, however, it’s upper banks are composed of silty clay soils that are accessed
during high flows.

Sediment Transfer Hazard Analysis is the potential of the stream to move sediment (Geier and
Loggy 1995).  This model incorporates both the transport efficiency of the streams and the bankfull
runoff of the drainage.  The bankfull flow is closely associated with a two-year flood event.  Figure
IV.2 compares the sediment transfer hazard among subwatersheds (Geier and Loggy 1995). 
Upper East Fork Coquille and Camas Creek subwatersheds have the highest risk, while Brummit
and Elk Creek subwatersheds have a moderate risk.  Brewster Canyon and Lower East Fork
Coquille subwatersheds have low risks and principally are depositional streams.

Table IV.1
Turbidity Monitoring Station Locations

STA. STREAM LOCATION STA. STREAM LOCATION

1 Knepper Creek T28S R9W S12 10 Un-named Creek T28S R10W S10

2 Un-named Creek T28S R9W S14 11 China Creek T28S R10W S5

3 Lost Creek T28S R9W S9 12 Un-named Creek T28S R11W S12

4 Un-named Creek T28S R9W S8 13 Steel Creek T28S R11W S12

5 Dead Horse Creek T28S R9W S8 14 East Fork Coquille T28S R11W S12

6 East Fork Coquille T28S R9W S6 15 Un-named Creek T28S R11W S10

7 Camas Creek T28S R10W S12 16 Yankee Run Creek T28S R11W S20

8 East Fork Coquille T28S R10W S12 17 East Fork Coquille T28S R11W S28

9 Brummit Creek T28S R10W S10 18 Elk Creek T28S R11W S33
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Figure IV.1.  Turbidity monitoring results for Winter 1995-1996.  
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Figure IV.2.  Index of sediment transport efficiency by
subwatershed.
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Where are roads that contribute sediment to streams?

ANALYTIC QUESTION IV.1.5

Due to the stable soils found throughout most of the area, few roads have had failures.  Of the 12
ERFO road failure sites which occurred in the Myrtlewood Resource Area during the flooding of
1996, only three were located in the East Fork Coquille watershed (28-11-26.3 @ 26.5 junction,
27-11-12.0 above Brummit Creek, and 28-11-13.1).  Also, roads adjacent to streams are asphalt
or gravel surfaced, which significantly reduces sedimentation from surface runoff.  Natural-surfaced
(dirt) roads on BLM land do not appear to be major contributors to sedimentation, because twenty-
five percent of the dirt roads are low-gradient roads through 30-50 year old timber.  See Section
VI.3 for more information on the transportation system.

Source areas for sediment delivery to stream channels are:

@ un-maintained roads,
@ natural surface roads,
@ improper road drainage or road maintenance activities,
@ road design,
@ culverts that are either undersized or in poor condition, and
@ runoff from landings and other compacted areas.

Except for mass-wasting and in-channel sources, dirt roads are probably the greatest source of
fine sediments to streams during a typical rainy season (Furniss et al. 1991).  The fines (silt and
clay) move as suspended sediment.  Sands and gravels (bedload) usually do not travel far in
roadside ditches due to low water volumes and velocities.  Excess fines from roads are a potential
problem during, and immediately following, heavy rainstorms only if the sediment actually reaches a
stream.  If water from the road surface and ditch line filters through 30-50 ft. or more of vegetation
before reaching a stream, most sediment will drop out. A stream-crossing culvert analysis was
completed in 1997 on BLM-controlled roads using a basin characteristics flood frequency method. 
Culverts on 2nd order or larger streams were reviewed at 145 sites.  A hydrologist noted culvert
dimensions, condition, fill volume and diversion potential.  Results indicate 17 (12%) need to be
replaced immediately due to crushed or plugged inlets or pipes, 42 (29%) would pond water on the
fill during a 100-year theoretical flood and should be scheduled for replacement according to risk,
and 86 (59%) were in good condition.  

A stream crossing location map was constructed by overlaying the streams and roads GIS themes
(Appendix A - Map A.15).  Stream crossings are shown with red dots, based on the intersection of
roads with third order (and greater) streams.  This stream size was used because third order (and
greater) streams normally are sufficient to indicate a larger drainage area or perennial flow.  All
crossings are shown, regardless of type (culvert, bridge or none) or controlling organization (public
or private).  This map provides baseline information for evaluation of aquatic system barriers,
which are a critical factor in restoration of fish runs.  



East Fork Coquille Watershed Analysis May 2000

IV - 11

How quickly does water clarity recover after a storm event?

ANALYTIC QUESTION IV.1.6

What are the processes affecting dissolved oxygen levels and which stream segments
are affected?

ANALYTIC QUESTION IV.1.7

How much surface water is being withdrawn for out-of-stream uses, and where are the 
points of diversion (including domestic sources)?  What effect does this have on

summer flows?

ANALYTIC QUESTION IV.1.8

Watershed recovery after a major storm event is fair to good in terms of reduced sediment yield. 
Even the most turbid streams cleared up in 4 days from the major storm on 1/23/96 (USDI 1996a). 

Low amounts of dissolved oxygen can affect water quality and aquatic habitat.  The amount of
dissolved oxygen in water is inversely proportional to temperature and directly proportional to
atmospheric pressure.  Except for low-flow periods, stream tumbling and aeration keep most
tributaries at saturation for their given elevation and temperature.  Microbial decomposition of
organic matter (biochemical oxygen demand) may reduce dissolved oxygen levels.  During late
summer and fall dissolved oxygen may fall below saturation due to low flows, high water
temperatures, and the addition and decomposition of leaf litter (Taylor and Adams 1986).

Ambient stream monitoring at RM 0.2 on the North Fork Coquille, nine miles downstream from the
analysis area, shows dissolved oxygen exceeding criteria for 56% of samples taken (ODEQ
1994).  No measurements have been recorded in the watershed.  However, data in Powell (1997)
and Tanner and Anderson (1996) suggests that dissolved oxygen in low-gradient reaches of the
East Fork Coquille probably declines to low levels during late summer.  Decomposing algae,
exacerbated by warm water temperatures in these valley-bottom streams, is suspected of
depressing oxygen levels.  Beneficial uses, including aquatic life, are not fully supported during
such declines.

Water is being applied to a variety of beneficial uses along the East Fork Coquille River below
Camas Creek.  They include:  domestic use, irrigation, forest management and fire protection,
stock watering, and a small sawmill.  Irrigation water rights cover 1,350 irrigable acres.  There is 51
ac./ft. of permitted reservoir water storage in the watershed.  Figure IV.3 depicts the total duty of
surface water consumptive use and a comparison with low summer flow (OWRD 1998). 
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What are the processes that increase summer stream water temperatures?  Which
stream segments frequently exceed the ODEQ water quality standards?

ANALYTIC QUESTION IV.1.9

Based on the available data, it appears that summer flows may be diminished by irrigation water
use demand.  These assumptions could be verified by summer flow data.  If so, consumptive use
may be lowering summer river levels and be one important element in explaining summer
temperature increases along the East Fork Coquille.  The local water master has observed in past
years that the East Fork Coquille River goes below the certificated water right once out of every
three years (Drolet 1998).  If all permits were fully applied (they seldom are), adjudication by the
WRD would become necessary as the consumptive demand would exceed the total available low
flow.    

The Oregon Dept. Of Fish and Wildlife (ODFW) has non-consumptive, in-stream flow, water rights
for protection of fish and aquatic life.  They are certificated at 20 cfs for the June-September period
from the mouth of the East Fork to China Creek  (RM 15.8).  ODFW has two additional applications
covering the East Fork from the mouth to Elk Creek (RM 3.8), and from China Creek to Brummit
Creek (RM 20.7).  There currently are no ODFW in-stream flow applications or non-consumptive
water rights above Brummit Creek.

Streams in southwestern Oregon are known for their relatively high summertime temperatures.  It is
not clear whether this is related to latitudinal gradient, high solar radiation loads, low flows, or other
related factors (Beschta et al. 1987).  Stream temperature monitoring during the drought of 1992
did not show a strong correlation between maximum stream temperature and elevation (Oregon
Forest Industries Council 1993).  It is known that lack of shade and direct solar exposure during
critical summer months is a principal factor in increased temperatures and water temperature
increases in a downstream direction (Brown 1972, Beschta 1997).  Appendix A - Map A.16 shows
stream reaches that appear to lack adequate riparian canopy.  The map displays many open
areas, particularly on lower Camas and Brummit Creeks and the East Fork mainstem below
Camas Creek.  Direct solar heating is the greatest factor explaining temperature increases during
summer months (Brown 1969).

BLM collected limited monitoring data during the summer of 1994, more extensive temperature
data was gathered at nine sites in 1997.  Other agency sources of temperature data include ODEQ
with data collected at eight sites between 1994-1996.  These temperature data are shown in
Tables IV.2 and IV.3.  Temperature information also has been collected by The Timber Company
(formally Georgia Pacific) on their lands, but data is proprietary.  Stream temperatures were
assessed by placing small electronic data recorders in streams during the summer months.  In
most cases, periodic field temperature audits were done and other quality control/quality
assurance procedures followed.

Temperatures in the East Fork Coquille strongly increase in a downstream direction.  Summary
data shows summer temperatures in the upper watershed above Camas Creek meet the South
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Figure IV.3.  OWRD permitted Surface Water Rights and two-year
seven-day low flow.

Coast Basin Temperature standard of 64° F.  Temperatures increase as the river gradient
decreases and where the riparian vegetation has been removed for agricultural purposes.  Loss of
mixed hardwood and conifer riparian vegetation, extremely low flows, out of stream uses, and a
wide shallow stream are all factors influencing summer heat load in the mainstem.  Summer
maximum temperatures increased at least 8.4° F over 23 mi. from Camas Creek to the mouth.  A
high temperature of 74.2° F was recorded by ODEQ at the mouth in 1996 and temperatures at this
site exceeded the Basin standard for 80 days (Table IV.2).  The day/night temperature differential
(diurnal flux) is also the greatest in the lower river; having a seasonal difference of up to 14.7° F. 
These wide temperature swings indicate there is little riparian vegetation to buffer solar heat gain
and radiation loss.

Several tributaries contribute heated water.  Lower Elk Creek, a low-gradient stream running
through agricultural lands, has summer periods exceeding standard.  A high temperature of 67.3° F
was recorded near the mouth of Elk Creek during 1997 (Table IV.3).  Temperatures at this site
exceeded the Basin standard for seven days.  Seasonal diurnal flux ranged up to 13.6° F.  Again,
this wide temperature change indicates lack of stream-side vegetation.  Weekly Creek also
contributes high summer temperatures.  A high temperature of 74.5° F was recorded by ODEQ in
1995, and temperatures at this site exceed the standard for 85 days.  Seasonal diurnal flux ranged
up to 14.2° F.

Flow contributions for each tributary would lead to better understand heat loading in the East Fork
Coquille River.  These data will be developed in the Water Quality Assessment portion of the
303(d) Water Quality Management Plan.
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What are the natural and human causes of change between historic and current
hydrologic conditions?

ANALYTIC QUESTION IV.1.10

The East Fork Coquille from the mouth to the headwaters is on ODEQ's 1994/96 303(d) list of
water quality limited streams.  The seven-day, rolling-average, maximum temperature exceeded
the basin criteria of 64° F.  Based on BLM temperature monitoring in 1997, ODEQ is
recommending de-listing the river from Lost Creek to the headwaters.  Insufficient data was used
on the 1994/96 list and cooler than expected waters were found high in the drainage after more
intensive monitoring.

Fecal Coliform
ODEQ ambient stream monitoring at RM 0.2 on the North Fork Coquille (nine miles downstream
from the analysis area), shows fecal coliform levels not exceeding basin criteria for all samples
(ODEQ 1994).  Beneficial uses, including water contact recreation, are fully supported.

SYNTHESIS AND INTERPRETATION

Natural causes of change remain the same:  landslides, debris flows, floods, and other extreme
events.  Approximately 3,000 years ago, there was a large landslide south of Brewster Gorge that
caused two closed basins to form.  One basin is approximately 120 ac. in size and contains 2.21
mi. of streams.  The other is nearly twice the size at 290 ac. and has 3.72 mi. of streams.  These
streams that are disconnected from the East Fork Coquille stream network and do not directly
contribute to surface flow.

Human causes of change include settlement and land clearing as well as log drives and flow
diversions.  Early splash dams and log drives in the lower East Fork Coquille and Elk and Steel
Creek removed most of the large woody debris and probably was key in downcutting the channels
(Wolniakowski 1990).  The lowered channel base level has stranded former floodplains and is
causing tributary streams to incise to the East Fork Coquille's level.  Where entrenched streams
have not widened enough for the frequent discharge to deposit sediment, (i.e. no floodplain is
present) it will be carried downstream to the estuaries.  These F channel types were converted
from C types, and are not properly functioning.

Regeneration forestry and associated road building have increased the rate of landsliding, stream
torrents and sediment delivery.  See Section III.7.

Sediment was deposited in long term storage behind large woody debris in A and B type channels. 
Salvage logging of this material has routed sediments downstream.
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How have the natural and human-caused changes in water quantity and timing of
flows affected water quality?

ANALYTIC QUESTION IV.1.11

Removal of riparian canopy shade has caused summer water temperatures to increase.  Use of
water for out-of-stream purposes may contribute to the temperature problem.

Table IV.2
ODEQ 1994-1997 Temperature Monitoring Summary

MONITORING SITES MAX. DATE MIN. DATE DELTA
T

7-DAY STATISTICS DAYS
>64E

SEA-
SONAL
MAX.>

64E7-
DAY
MAX.

7-
DAY
MIN.

7-DAY
DELTA

T

EF Coquille @ Mouth 74.2 8/14/96 57.3 9/07/96 9.5 73.6 68.0 5.7 80 10.2

EF Coquille @ Mouth 74.1 8/04/95 60.1 8/20/95 8.2 73.0 66.6 6.4 80 10.1

EF Coquille @ RM 1.4 74.5 7/17/95 60.4 8/18/95 8.1 72.7 66.7 6.0 85 10.5

EF Coquille @ RM 2.5 73.8 7/17/95 55.9 6/22/95 7.4 72.0 66.8 5.2 94 9.8

EF Coquille @ RM 2.5 75.7 9/09/94 50.4 10/13/94 14.8 72.8 66.5 6.4 74 11.7

EF Coq. @ RM 16.2 67.1 7/19/94 48.6 7/07/94 5.8 66.5 61.5 5.0 46 3.1

EF Coq. @ RM 23.2 64.4 7/17/95 48.6 9/04/95 12.7 62.7 58.5 4.2 3 0.4

EF Coq. @ RM 23.2 65.8 7/21/94 45.5 10/17/94 6.3 64.4 59.8 4.6 5 1.8

Brummit Creek 67.0 8/04/95 53.9 8/18/95 7.2 65.8 59.5 6.4 17 3.0

Steel Creek 65.8 7/17/95 54.4 8/18/95 6.6 63.7 58.7 5.0 8 1.8

Weekly Creek @ Mouth 74.5 8/18/95 54.5 6/27/95 14.2 71.5 60.6 11.0 85 11.0

Definitions:
Delta T - Highest value of daily difference between max. and min. for the season
7 Day Max. - Average value of daily maximums for the highest seven consecutive 7 days
7 Day Min. - Average value of daily minimums for the same 7 days
7 Day Delta T - Average of the daily difference between max. and min. for the same 7 days
Seasonal Max. >64E- Number of degrees seasonal max. is above 64E F
Note:

Sampling period varies somewhat by station, but between 6/22-9/31

Changes in channel morphology (F channel types) and lack of channel complexity have decreased
summer flows, because these changes decrease water storage.  Summer flows have also
decreased due to out-of-stream uses (OWRD 1998).  These factors contribute to high summer
stream temperatures. 

There is insufficient evidence to suggest that management activities have significantly changed
normal or extreme flows or timing.  Runoff during rain-on-snow events has been associated with
mass-wasting of hillslopes, damage to riparian zones and downstream flooding.  Studies indicate
that runoff during rain-on-snow events is greater in open areas than in forests.  In particular, areas
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How can future monitoring and management of the road system reduce sedimentation
and other potential problems?

ANALYTIC QUESTION IV.1.12

where timber harvest and road building are extensive, peak flows may be exaggerated, producing
increased channel scour and aggradation (Christner and Harr 1982).

Table IV.3
BLM 1997 Summer Temperature Monitoring Summary

STREAMS & SITE* MAX. DATE MIN. DATE DELTA
T

7-DAY STATISTICS DAYS
>64E

SEA-
SONAL
MAX.>

64E7-
DAY
MAX.

7-
DAY
MIN.

7-DAY
DELTA

T

East Fork Coquille 1 66.4 7/15-17 53.1 6/6 13.3 65.7 64.3 1.5 14 2.4

East Fork Coquille 2 65.8 8/14 51.1 6/6 14.7 64.1 60.6 3.6 9 1.8

East Fork Coquille 3 63.2 6/24 48.3 6/24 14.9 59.7 57.1 2.6 0 0

China Creek 60.2 8/14,16 50.6 6/5 9.6 59.8 58.3 1.5 0 0

Dead Horse Creek 62.1 8/14 50.8 6/29 11.3 60.7 58.2 2.5 0 0

Elk Creek 1 67.3 7/5,7 54.7 6/27 12.6 66.1 58.3 7.9 7 3.3

Elk Creek 2 65.3 8/14 51.7 6/6 13.6 63.5 59.0 4.5 4 1.3

W. Fork Brummit Cr. 61.8 8/14 54.2 9/13 7.6 60.8 56.5 4.3 0 0

Yankee Run 62.1 7/15 51.7 6/6 10.4 61.4 58.9 2.4 0 0

Definitions:
Delta T - Highest value of daily difference between max. and min. for the season
7 Day Max. - Average value of daily maximums for the highest seven consecutive 7 days
7 Day Min. - Average value of daily minimums for the same 7 days
7 Day Delta T - Average of the daily difference between max. and min. for the same 7 days
Seasonal Max. >64E- Number of degrees seasonal max. is above 64E F
Note:

- Sampling period varies somewhat by station, but between 5/29-9/24

The BLM has completed a Transportation Management Objective (TMO) analysis for Federally-
controlled roads in the watershed.  Road type, condition, immediate and future needs, and the
maintenance required to keep the road at the indicated level without resource damage are
considered.  Existing roads are maintained at various levels as defined in the Western Oregon
Transportation Management Plan.  Problem roads or road segments not needed for planned
projects may be closed or decommissioned.  Fully decommissioned roads have culverts removed,
the drainage way reestablished, and the roadbed ripped and seeded with an erosion
control/wildlife grass mix.  New roads, road renovation, or improvements will meet Aquatic
Conservation Strategy objectives and Best Management Practices listed in Appendix D of the
District’s Resource Management Plan.  Roads will meet the National Marine Fisheries Service
(NMFS) biological opinions and requirements for temporary, semi-permanent or permanent roads. 
These controls further reduce sediment delivery to stream channels.
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What is the trend in summer stream water temperature?

ANALYTIC QUESTION IV.1.13

Do the current sediment delivery processes interfere with beneficial uses?

ANALYTIC QUESTION IV.1.14

What are the influences and relationships between water quality and other ecosystem
processes in the watershed?

ANALYTIC QUESTION IV.1.15

The trend of summertime temperatures is not known.  The East Fork Coquille River currently is
listed on ODEQ’s 303(d) list for summer temperature.  A Water Quality Management Plan (WQMP)
and Total Maximum Daily Load (TMDL) assessment currently is being developed on Federal
lands.  ODEQ is coordinating the development of a watershed-wide WQMP / TMDL.  This process
undoubtably will include monitoring and checkpoints through time to determine improvement
trends.

The Non-Point Source Assessment (ODEQ 1988) states sediment for East Fork Coquille is a
“moderate problem”.

As management practices put more emphasis on prevention, sediment delivery is expected to
trend toward natural rates on BLM lands (see Table III.8).  A high percentage of streams on BLM-
administered lands are steep, high energy streams (Rosgen A and B stream types) and do not
retain sediment.  A survey of depositional stream types (Rosgen type C and F) showed that on
average, particles smaller than 2 mm. (sand size) in productive riffles were 16% of the total particle
sizes recorded.  This is less than other Coast Range streams, such as Big Creek in the Middle
Fork Coquille.  Although the average is fair, there are several streams where sedimentation is a
problem for anadromous fish habitat.  See Section IV.3 for more information on fisheries effects. 
Although fall and winter storms are able to flush sediments from most low gradient reaches,
imbeddedness has not been evaluated.  While interference with fish and aquatic life or other
beneficial uses are not suspected to be a problem this has not been fully evaluated.   
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What effect have changes in riparian vegetation had on summer low stream flows?

ANALYTIC QUESTION IV.1.16

Relationship of Turbidity to Floods, Landsliding and Sediment Delivery Routing
Delivery of sediments and other materials from debris avalanches and rapid debris flows are the
primary mechanisms for channel recruitment of sediment and high stream turbidities.  Upper East
Fork Coquille drainage has the highest sediment transfer hazard risk because of high drainage
density, relief, and runoff (including rain-on-snow).  Magnitude and probability of debris torrents
depends on intensity and duration of rainfall.  Such events usually have a return period of five years
or greater.

Bank erosion is the second most important source of sediment and stream turbidity.  Throughout
the Roseburg and Lookingglass geologic formations, (Elk, Weekly, Yankee Run, and Steel
Creeks) fine sediments are available in the streambanks.  Although most streambeds are
adequately armored, fine bank material can be accessed at annual high flows or greater, or where
there is lateral migration of the channel, bank collapse, and bank undercutting. 

Relationship of Water Temperature to Riparian Cover
Shade has been shown to be the most important factor decreasing the effect of thermal pollution by
incoming solar radiation (Brown 1969).

The Aquatic Conservation Strategy (ACS) and pattern of Riparian Reserves on intermittent and
perennial stream channels will provide thermal control by shading the streams, except in cases of
natural disturbance.  Stream temperatures in lower East Fork Coquille will continue to be elevated,
unless streamside shade is restored.   Water temperature from seeps and springs is dependant
primarily on the underground soil temperature.

Relationship of Water Quality to Fire
Water quality generally decreases after a major fire (MacDonald et al. 1991).  Depending on fire
severity, there will be a flush of sediment from surface erosion and mass wasting processes.  Also,
there will be a loss of nutrients affecting stream chemistry.  However, this effect is usually short-term
(1-5 years) and fires in the region occur on an infrequent basis.  See Appendix E.  

Changes in channel morphology and riparian vegetation have affected low flows.  Removal of
forest vegetation has been shown to increase low flows by reducing evapotranspiration (Harr et al.
1979).  However, because summer stream flows are very low in the East Fork Coquille, the
additional water yield from harvested areas is small.  Species conversion from conifer to hardwood
(such as red alder) can decrease summer low flows from pre-harvest conditions, because this
species transpires more water during the summer low flow period and acts as phreatophytic
vegetation.  The quantification of summer water loss in streams due to species conversion has not
been thoroughly studied (Beschta 1996).
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Is there adequate riparian canopy closure to maintain desirable stream temperatures
for aquatic organisms?

ANALYTIC QUESTION IV.1.17

What are the management objectives for water quality in the watershed?

ANALYTIC QUESTION IV.1.18

There are no studies quantifying the contribution of late summer flow from each tributary, or relating
drainage area and riparian vegetation density and composition to flows. 

With rare exceptions, surveyed portions of fish-bearing tributaries to the East Fork have adequate
riparian canopy (Stream Habitat Inventory Data).  However, the East Fork mainstem is [303d] listed
as temperature-limited from its mouth upstream to the confluence with Lost Creek.  This strongly
suggests inadequate riparian canopy on the East Fork mainstem itself.  “Higher than desired”
stream temperatures may also be attributed to inadequate riparian canopy on un-surveyed
tributaries, including non-fish-bearing streams (Bechta et al. 1987, Bisson et al. 1987).

A comprehensive review of 1997 aerial photography confirms that the East Fork mainstem has a
high level of exposure to solar radiation from the mouth to just below the confluence of Lost Creek
(Appendix A - Map A.16).  Similar conditions appear on portions of 19 tributaries.  Our definition of
“High Exposure” stream segments are those where the water surface, stream channel, bars and
banks are easily discernable from aerial photography.  These stream segments have a sparse
shade component and therefore receive direct solar radiation.  Although this is a surrogate
approach, it is useful for distinguishing areas where substantial stream heating may occur during
periods of maximum solar exposure (July-August) and coincident low water flows. It is our
interpretation that these stream reaches appear to lack adequate riparian canopy.

The objectives are:  water that fully supports beneficial uses and meets current water quality
standards or amendments/criteria referred to in “Oregon's Criteria for Listing Waterbodies”
(ODEQ 1996).  This includes ensuring that actions meet Oregon's Antidegradation Policy.  Soil
and water conservation practices [Best Management Practices (BMP)] and project designs will be
implemented to meet Oregon's water quality goals on Federal lands.  The Northwest Forest Plan
FSEIS (USDA and USDI 1994) and Coos Bay District's Resource Management Plan Appendix
D (USDI 1995a) list many of the BMP's routinely used in management actions on Federal lands.  

Sedimentation is the chief parameter of concern from BLM-administered lands, and has the
highest probability of occurrence.
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What are the management objectives for water quality in ODEQ [303d] listed streams?

ANALYTIC QUESTION IV.1.19

What was the historic condition and distribution of aquatic habitats, and how have
human activities affected them?

ANALYTIC QUESTION IV.2.1

A TMDL/WQMP will be forthcoming that will discuss these issues and plan for fixes.  The result will
be improvement in fecal coliform and stream temperature conditions.

Due to the lack of LWD in most stream types, Riparian Reserve width's should be $100 ft. on each
side of intermittent streams.  Fish-bearing, perennial streams will have a 440-foot (two site-tree
lengths) reserve on each side of the stream.  This provides thermal protection during the summer
and is wide enough to influence microclimates and likely retain cooler air temperatures.

The objective is to complete a WQMP on BLM lands.  ODEQ will use this information in the
development of a watershed-wide WQMP and a TMDL review to assign load allocations among
landowners.

The Aquatic Conservation Strategy (ACS) suffices in most instances to protect the integrity and
attributes of streams and channels.  BLM roads or culverts causing sedimentation to streams will
be corrected as indicated by TMO objectives and contingent on funding.  Some roads will be fully
decommissioned and the natural streams reestablished.  See Section VI.3.

Stand prescriptions within Riparian Reserves include silvicultural activities for the attainment of
ACS objectives.  These will be planned and scheduled to prevent summer temperature increases
above the Basin standard.

IV.2 AQUATIC HABITAT

REFERENCE CONDITIONS

There were no known quantitative surveys or measurements of aquatic habitat prior to 1949.  By
that time, impacts from human activities already were being manifest.  However, the historic
condition of aquatic habitats can be discerned in part from photographic evidence, anecdotal
accounts (a.k.a. photographs & memories), and surveys of relatively undisturbed reference sites. 
These qualitative information sources include aerial photography (1939, 1943, and
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What is the current abundance, distribution and condition of spawning and rearing
habitat for anadromous and resident fish?

ANALYTIC QUESTION IV.2.2

1950), and reports from Wolniakowski (1990) and Farnell (1979).  These resources indicate the
following:

@ Large wood was very abundant in streams (both in aggregations and as single pieces),
originating from stream-adjacent windthrow, channel migration, landslides, and debris
torrents.

@ Beaver were abundant at the turn of the century.  Habitat conditions associated with beaver
(large complex pools, channel complexity, alcoves, certain riparian vegetation) probably
were common (USDI 1997a).

Extrapolation based on aquatic inventory information suggest the following are the primary effects
of human activities on the aquatic and riparian systems:

@ Extensive harvest of riparian vegetation reduced inputs of large wood and levels of shading. 
This resulted in the loss of instream complexity, downcutting of stream channels, and high
water temperatures.

@ Splash dams and logs drives scoured riparian vegetation and, in combination with stream-
cleaning, reduced large roughness elements (boulders, logs, beaver dams).  This resulted in
habitat simplification, channel down-cutting, sedimentation, etc.

@ Extensive riparian road networks encroached on streams, generating and routing sediment into
streams, increasing downcutting, and disconnecting streams from floodplains.  
Construction of roads and installation of culverts severed connections between larger
streams and tributaries, blocking passage for many organisms as well as blocking inputs of
wood and boulders from debris torrents and landslides.

CURRENT CONDITIONS

The watershed contains approximately 44 mi. of anadromous and resident fish-bearing streams, and
an additional 105 mi. of resident-only fish only use (Appendix A - Map A.17).  Anadromous spawning
habitat is widely distributed in the west half of the watershed, along lower-gradient 3rd to 5th order
stream reaches.  Stream habitat inventory data is summarized in Appendix H.

Spawning & Incubation Habitat
There are no basin-wide assessments of available spawning habitat.  Furthermore, the amount and
quality of available spawning habitat varies annually according to flow conditions (depth and velocity). 
Spawning surveys have been conducted on a limited number of streams by theBLM and ODFW,
(reports on file in the BLM, ODFW offices).  These surveys document
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What is the current abundance, distribution and condition of aquatic habitats for other
aquatic and riparian associated species, and how are they maintained?

ANALYTIC QUESTION IV.2.3

the existence and use of anadromous spawning habitat (see Appendix H).

The 1992-97 inventories indicate that most riffles (assumed to be spawning habitat) contained a
moderate amount of sand, silt and organic matter (see Appendix H).  However, the amount and
condition of gravel in riffles in late summer (when inventories were conducted) may not represent
spawning conditions during the fall and winter, when higher flows clean fines from riffles and
redistribute gravel beds.  Furthermore, floods during November 18-19, 1996 contributed and
redistributed a large amount of sediment.  Cursory examination and anecdotal evidence following the
flood suggests new gravel beds were created.  

Rearing Habitat
Structurally complex habitats important for salmonid rearing are few and far between.  For stream
reaches surveyed, LWD was in very low abundance.  The present LWD loading contributes only
nominally to habitat complexity and provides minimal cover at moderate to high discharge.  In
general, pool habitat is fairly common throughout the watershed.  However, complex pools (small to
large LWD accumulations that provide cover for fish through most stream discharge levels) are rare.
 

No recent aquatic habitat inventory data is available for the East Fork Coquille River, East Fork
Brummit Creek, or Lausch Creek.  However, the most recent aquatic habitat inventory data (1992-
1997) for the majority of the East Fork is summarized in Appendix H.  The stream reaches
referenced in these tables are depicted in Appendix A - Map A.18.  These data [BLM and ODFW]
indicate the following habitat component conditions:

Generally, there are adequate numbers of pools well distributed throughout the surveyed portions of
East Fork Coquille tributaries.  Most reaches which rated poor with respect to the pool area and/or
pool frequency benchmarks are Rosgen type A or Aa+ channels, where pools typically are not well
represented due to the steep gradients.  However, it should be noted that most pools in surveyed
reaches rated fair to poor with respect to residual pool depth and pool complexity.

With the exception of Steel Creek and Camas Creek, the surveyed tributaries in the East Fork
Coquille Watershed are in good condition with regard to width-to-depth ratio.  This probably is
attributable to the fact that most surveyed reaches are Rosgen A or B type channels, which are fairly
resilient with respect to width-to-depth ratio.  However, Steel Creek and Camas Creek have incised
to bedrock and subsequently widened through bank erosion.  The high width-to-depth ratios result
from low summer flows over bedrock substrates.  This condition also is typical of unconstrained
reaches of the East Fork Coquille River.  A high width-to-depth ratio is
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Where are the highly productive habitats ("hot spots") for salmonids?

ANALYTIC QUESTION IV.2.4

Where are the natural and human-caused obstructions to the movement and dispersal of
fish or other aquatic species?

ANALYTIC QUESTION IV.2.5

problematic, because the increase in surface area renders the stream more susceptible to warming
(Brown 1972, Beschta 1997).

There is an overabundance of fine sediments (silt, sand, and organic material) in riffles of Weekly,
Yankee Run, Dead Horse, and Knepper Creeks.  This problem is the result of excessive fine-
sediment delivery and/or a stream’s inability to adequately sort, store, and transport fine sediments. 
The sorting and storage of fine sediments is a function of LWD loading in Rosgen type A and B
channels; LWD generally enhances in-channel storage capacity and creates scour elements such
that riffle habitats are not inundated by fine sediments.  Excessive fine sediments can result in poor
egg-to-fry survival of salmonids, because fine sediments restrict the flow of water through the
interstitial spaces in spawning gravel, thereby suffocating eggs.  These interstitial spaces also are
primary habitat areas for larval amphibians, lamprey ammocoetes, and aquatic macroinvertebrates.

Weekly, Elk, Yankee Run, Hantz and lower Steel Creeks are deficient in the quantity and quality of
LWD present.  Large conifers (>20" DBH) generally are scarce in the associated riparian areas, and
there is little current recruitment of large wood to streams in these drainages, primarily due to the
history of fire and logging, and the resultant young and maturing stands (see discussion on LWD
recruitment potential).

Despite the general absence of structurally complex areas, several discrete areas exist which
currently provide or have the potential to provide high-quality rearing habitat.  These “hot spots”
include:

@ S. Fork Elk Creek: The upper reach meanders through a beaver complex in a narrow floodplain
at the upper extent of anadromous fish use.  This adjacent riparian area is free of roads,
moderately-to-well shaded, and no culverts are present.

@ Yankee Run Creek (left fork): Low gradient, lateral pools and undercut banks common.  
@ Weekly Creek: Low-gradient reach below the first falls, meanders through a narrow floodplain.  A

BLM restoration project enhanced the LWD loading in this reach.  The stream is very well
shaded.
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What are the influences and relationships of aquatic habitats with other ecosystem
processes?

ANALYTIC QUESTION IV.2.6

Miles of anadromous fish distribution vary yearly, based on escapement, habitat and flow conditions. 
For anadromous fish, access to spawning and rearing habitat in the watershed is limited by the
following natural barriers or habitat conditions:

@ Mainstem East Fork Coquille: Brewster Gorge (T28S, R10W, Section 9)
@ China Creek: left fork - 7'-high falls 500' upstream; right fork - high gradient and poor habitat 500'

upstream
@ Steel Creek: high gradient cascade (T28S, R11W, Section 1 - NE¼)
@ Elk Creek: S. Fork - high gradient approximately 1500' above forks in T28S, R10W, Section 19 -

SW¼ SE¼¼.
@ Weekly Creek: 9 ft.-high fall in T29S, R11W, Section 5 - NE¼

The movement and dispersal of fish or other aquatic species is also limited by numerous man-made
barriers.  Road densities are moderate to high (up to 5.45 road mi/mi2).  Many perennial streams
throughout the watershed are crossed multiple times by roads.  Roads and stream-crossing
structures have been shown to function as barriers to the movement and dispersal of many fish and
riparian wildlife species (Furniss et al. 1991).  Road crossings can inhibit fish passage due to
blockage, deterioration, or poor design (outfall barriers, excessive water velocities, disorienting
turbulence, flow patterns, etc.).  Culverts placed above the water level may only permit entry for larger
fish with substantial jumping ability;  entry by organisms with limited or nonexistent jumping abilities
(i.e., juvenile salmonids, sculpin, herptiles, crustaceans, molluscs) is nearly impossible.  Furthermore,
lack of natural substrate in culvert bottoms may prohibit passage by organisms which require
roughness, cover, and a precise microclimate.  Currently, five culverts in the watershed are probable
barriers to anadromous fish.  Nearly every stream-crossing culvert in the watershed is a barrier to
upstream migration of other stream organisms due to disconnection of culvert outlet from the natural
stream bottom and/or lack of natural substrate in the culvert-bottoms.  Notable exceptions are located
on Yankee Run Creek and at Weekly Creek, where culverts have accumulated a substantial amount
of gravel.  South Fork Camas Cr. contains a 24 ft. high manmade barrier at the 28-9-32.1 road
crossing.

SYNTHESIS AND INTERPRETATION

The harvest in riparian areas has subjected streams to diminished long-term large wood input
throughout the analysis area, and temperature increases on the mainstem East Fork Coquille River
(Swanson et al. 1976, Swanson and Lienkaemper 1978, Grette 1985, Beschta 1997).  Roads
constructed directly adjacent to streams have compounded the problem by converting riparian areas
to younger seral or disturbance habitats, and increasing sediment delivery to streams.  Roads also
have confined streams to narrower channels, thereby increasing
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velocities and simplifying the hydrological characteristics within the channels (China Creek for
example).  Both natural and human-related fires and landslides have also modified riparian and
stream channel characteristics dramatically.

Aquatic and riparian habitat in the lower 12 mi. of the East Fork Coquille River has been greatly
modified by the clearing of the floodplain for agricultural/pasture land and log transport practices.  A
detailed study of the effects of splash damming on stream channels is given in Wolniakowski (1990). 
In summary, overhanging bank vegetation was cut and boulders and large woody debris were
removed to facilitate log transport.  The result of this was a loss of habitat complexity, destabilization
of banks, channel incisement and accelerated sediment transport.

Stream channels were vastly more complex in their historic condition than at present, owing to the
structure provided by boulders and abundant large wood.  This structural complexity functioned as a
filtering mechanism.  Thus, a large percentage of the annual nutrient and organic carbon inputs were
in the form of leaf/needle litter, fine woody material, and carcasses from anadromous fish.  These
were retained within system to be released over time by bacteria, fungi, and detritivors.  This supply
of nutrients and energy in turn fueled primary and secondary production, which contributed to a
healthy and vigorous fish and wildlife community.  This process has been altered directly and
indirectly by simplification of the stream channels throughout most of the watershed.  With reduced
channel complexity, the filtering mechanism is impaired, such that nutrients and organic carbon inputs
are exported from the system more rapidly.  This leads to reduced productivity in the system. 
Furthermore, the reduction in channel complexity translates into diminished habitat, which has
impaired the system's capacity to successfully rear juvenile anadromous salmonids, and in turn has
reduced the number of returning adults with their concomitant nutrient and organic carbon inputs
(Bilby et al. 1996 and Gresh et al. 2000).  Finally, changes in the riparian plant community have
altered the quality and quantity of organic inputs from litter.  Such a change undoubtedly has altered
the watershed's microbial and invertebrate fauna, and thus affected both the mechanisms and rates
of nutrient and organic carbon cycling in the watershed.

A second process that has been altered as a result of channel simplification is the flow of sediments. 
As with nutrients and reduced carbon, a structurally complex stream channel impedes the export of
sediment by trapping it, dissipating stream energy, and creating depositional areas.  While the net
flow of sediments is necessarily downstream, the rate and periodicity of transport are variable, and
are moderated by channel structural complexity.  In a structurally complex channel, small quantities of
sediment move relatively slowly downstream in most years, and this process is punctuated by
infrequent, high-runoff events that rework the channel by moving large amounts of sediment and
debris.  While dynamic, sediment export is roughly comparable to sediment delivery over time, such
that this system strikes a balance in which substrate composition is maintained throughout the
system.  However, in a simplified channel, displacement of significant quantities of sediment may
occur very frequently, and the balance is lost.  As a result of channel simplification from splash
damming, road construction, and removal of woody debris, lower Steel Creek, lower Elk Creek, and
the lower 12 mi. of the East Fork Coquille River are incised, dissociated from their floodplains, and
dominated by bedrock substrates.  Simplified bedrock channels that lack the potential for recruitment
of large
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What are the trends in aquatic habitat condition?

ANALYTIC QUESTION IV.2.7

wood cannot trap sediments or other structures necessary for deposition of gravels and creation of
spawning and rearing habitats.

Log jams are important contributors to the biologic and hydrologic process of streams and rivers. 
They are especially important in maintaining water tables for low flow releases, and for causing
interactions of the stream or river with the floodplain.

It is difficult to compare data from the 1973 and 1994 surveys because they were collected using
different methods and for different objectives.  However, two general comparisons of habitat
conditions between the two decades can be made.  First, in 1973, streams throughout the analysis
area were dominated by large wood, both in aggregations and single pieces.  In contrast, two
decades later, wood is practically non-existent, either as single pieces or in aggregations.  Second,
beaver dams were abundant in surveyed streams in 1973 while in 1994, beaver dams still were
present but less frequent.  

Left alone, natural processes such as succession in the riparian community, gradually will improve
the quality of aquatic and riparian habitat, restore other processes, such as nutrient and sediment
flows, and facilitate the recovery of indigenous fish populations and other sensitive aquatic
organisms in the watershed.  However, this natural recovery process is threatened because critical
components are missing (i.e., potential for recruitment of large wood, accelerated sediment delivery,
floodplain connectivity, thermal refugia, winter refugia), and impacts within and outside the watershed
continue.  Furthermore, in its present condition, the majority of the analysis area is ill-equipped to
handle unpredictable events, such as flooding or wildfire.

Aquatic habitat enhancement projects (such as the LWD structures on Weekly Creek and the boulder
weirs on Elk Creek) have resulted in appreciable increases in pool habitat quality as indicated by the
survey data.

The rating of most pools as poor or fair is of special concern in tributaries downstream of Brewster
Gorge, because shallow pools with little or no cover are inadequate for over-winter rearing of coho
salmon.  This shortcoming is largely due to the scarcity of large woody debris, which facilitates scour. 
Taken together, this data indicates that the streams in the analysis area have impaired rearing
potential.
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What are the management objectives for aquatic habitats on Federal lands?

ANALYTIC QUESTION IV.2.8

Stream Channel
The management objective for stream channels is to meet or exceed the ODFW (1997) criteria for
"good" habitat with respect to all parameters in all fish-bearing reaches, as verified by aquatic
habitat surveys.  Such conditions are required throughout the watershed to sustain the varied life
histories of sensitive fish and wildlife species, to provide substrates for primary and secondary
production, and to benefit water quality through numerous physical and biological processes.

Connectivity
A management objective is to maintain and restore connectivity between and within streams for all
aquatic species.  Human-caused barriers and impediments to movement and dispersal, such as
deteriorated or poorly designed culverts, should be removed or modified to allow all species access
to historic habitat.  Specifically, culverts should be placed in contact with the stream bed and
designed to replicate natural stream bottoms (i.e., to collect gravel throughout).

Emphasis on Processes
A management objective is to restore the processes which create and maintain habitat for aquatic
organisms.  The input of large wood and boulders onto floodplains and into stream channels via
landslides and debris torrents is an integral part of creating and maintaining habitat for riparian and
aquatic organisms.  At present, the input of these materials via landslides and debris torrents is
frequently blocked by riparian roads and culverts.  The removal (when possible) of riparian roads
and/or avoidance of road construction in riparian zones helps restore or maintain inputs of large
material.

Protect Refugia
Portions of the watershed currently providing good-quality habitat for fishes, invertebrates,
amphibians, and other aquatic species should receive priority in protection and restoration.  In
drainages such as Middle Fork Brummit Creek, where habitat is generally good, or where culverts
are few or absent (such as Bills Creek) and stream ecosystem connectivity is relatively intact,
management activities on Federal lands should avoid installation of structures such as roads and
culverts which may restrict access of species to habitat.

Habitat Quality
“Any species-specific strategy aimed at defining explicit standards for habitat elements would be
insufficient for protecting even the target species” (USDA and USDI 1994:B-9).  Projects to restore
or improve habitat quality should focus on restoring conditions appropriate for all aquatic organisms. 
A specific management objective for habitat quality is twofold: 

(1) meet or exceed ODFW criteria for “good” fish habitat, and 
(2) conduct habitat improvement projects that create and maintain a diverse array of flow conditions

and substrates to support diverse invertebrate and amphibian communities.
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What fish species historically occupied the drainages?

ANALYTIC QUESTION IV.3.1

What fish species currently are present, and how are they distributed?

ANALYTIC QUESTION IV.3.2

Cooperation
Opportunities exist throughout the watershed for joint habitat-restoration projects with willing private
landowners and the Coquille Watershed Association.  Management should focus on establishing
joint project-goals and sharing implementation and monitoring of subsequent projects.

Emphasis on Aquatic-Riparian Linkages
Riparian zones, floodplains, and streams depend on each other to function properly.  Management
activities should focus on creating and maintaining hydrologic and physical links between the two
riparian and aquatic systems, including: placement of instream-structures which aggrade stream
channels and route water onto floodplains, placement of large wood to link stream channels to
floodplains, enhance in-channel sediment storage, and provide habitat for riparian and aquatic
organisms.

IV.3  AQUATIC SPECIES

REFERENCE CONDITIONS

No information on species occupancy in the East Fork Coquille watershed is known prior to 1949. 
Formal aquatic and riparian habitat surveys are summarized in Appendix H. These early efforts
primarily were intended to locate potential passage barriers for anadromous fish.  Species other
than anadromous fish and beaver (i.e., amphibians, invertebrates) were not evaluated. 

CURRENT CONDITIONS

The current fish distribution map has been presented above (see Appendix A - Map A.17).  Table
IV.4 contains the species and species functional groups or guilds found in the analysis area. 
Specific information about each species or group with special management status follows the table. 
Although there have been no known recent extinctions, populations size and distribution have
changed. 
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Table IV.4
Aquatic and Riparian Species of Ecological Concern

Species Group/Guild   Common Name Scientific
Name

Habitat Association Population
Trend

Status

herbivorous Beaver Castor
canadensis

Loti, lentic, riparian unknown ecological concern1

insectivorous Chinook salmon
(fall)

Oncorhynchus
tshawytscha

Lotic stable ecological concern1

insectivorous Coho salmon O. kisutch Lotic, lentic decreasing Candidate T&E
At  risk of extinction2

insectivorous/piscivorous Coastal cutthroat
trout

O. clarki Lotic, lentic decreasing Candidate T&E
At risk of extinction2

insectivorous Winter steelhead O. mykiss Lotic decreasing Candidate T&E
At  risk of extinction2

omnivore Pacific Lamprey L. tridentata Lotic (channel margins) decreasing State Sensitive-
Vulnerable      

insectivorous/piscivorous Pacific Giant
Salamander

Dicamptodon
tenebrosus

Lotic,  lentic,  riparian, 
springs/seeps

unknown ecological concern1

insectivorous Southern Torrent
Salamander

Rhyacotriton
variegatus

Lotic (channel margins), 
springs/seeps

unknown State Special Status-
Critical

insectivorous Dunn’s
Salamander

Plethodun
dunni

Riparian, springs/seeps unknown ecological concern1

scraper/herbivore
(tadpole)
insectivorous (adult)

Tailed Frog Ascaphus truei Tadpole: Lotic
Adult: Lotic, riparian

unknown Bureau Tracking
State Sensitive-
Vulnerable
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collector-
gatherer/omnivore
(tadpole)

Red-legged Frog Rana aurora Tadpole: Lotic (channel
margins), lentic,
springs/seeps
Adult: Lotic, lentic,
springs/seeps, riparian          
  

unknown Bureau Tracking
State Sensitive-
Vulnerable

scraper-herbivore Beers’s false
water penny
beetle

Acneus beeri Larvae: Lotic (cobble,
rubble)
Adult:  unknown

unknown Former Federal
Candidate 2
Bureau Tracking

scraper-herbivore Burnelli ’s false
water penny
beetle

Acneus burnelli Larvae: Lotic (cobble,
rubble)
Adult:  unknown

unknown Former Federal
Candidate 2
Bureau Tracking

insectivorous Montane bog
dragonfly

Tanypteryx
hageni

Larvae: Lentic,
springs,/seeps
Adult: riparian

unknown Bureau Tracking

scraper-herbivore Denning’s
Agapaetus
caddisfly

Agapaetus
denningi

Larvae: small springs
Adult: riparian

unknown Bureau Tracking

1  Species without specific legal or management status but are of concern due to role in ecosystem function. 
2  At risk of extinction according to Nehlson et al. (1991).

Note:
Species listed hav e been f ound in the watershed or incorporate the watershed in their home range.
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Table IV.4 lists species that are obligate users of streams or riparian areas during their life
cycle that are found or are likely found within the watershed.   Species are grouped by guild to
emphasize functional relationships.

Fall Chinook Salmon
The biology and life-history of chinook salmon have been summarized elsewhere (see Groot
and Margolis 1995).  The fall chinook salmon of the East Fork Coquille Watershed and the
Coquille River basin are “ocean-type” and are part of a gene conservation group extending from
Coos Bay to Elk River.  Among the fall chinook populations in this group, the Coquille (and
Coos) populations tend to be relatively small-bodied, with an age at maturity that is
intermediate compared to other coastal populations (Nicholas and Hankin 1989, cited in ODFW
1995a).

Adult chinook return to the East Fork Coquille River and its tributaries from the ocean in the late
October and spawning occurs until mid-December.  Chinook primarily use lower Elk Creek,
Steel Creek, lower Yankee Run Creek, and the mainstem river downstream of Brewster Gorge. 
Chinook salmon were also observed in China Creek in the past.  Peak spawning usually
occurs
from the second week of November through the first week in December.  After emergence,
chinook juveniles rear in the analysis area from three to six months before migrating to the
estuary or ocean.

Insufficient data exists to accurately estimate the historic or current chinook population levels in
the analysis area.  However, for management purposes, it is assumed that population levels
and trends in the East Fork Coquille Watershed have mimicked those of the entire Coquille
basin (for which there is rough population data).  According to cannery records, the Coquille
commercial catch ranged from 1,000-19,000  fish annually from the 1890s to 1924 and then
declined until the fishery was closed in 1957 (ODFW 1995a).  ODFW fall spawning ground
counts in the Coquille basin indicate that fall chinook rebounded steadily in abundance during
the 1960s, then remained relatively stable through the 1990s.  ODFW peak count data from the
analysis area (Figure IV.4) shows essentially the same pattern as the larger basin.  While the
available data suggests a fairly stable fall chinook salmon population, it should be noted that
major impacts to the population probably occurred before spawning survey data was collected. 
Current population sizes in the Coquille River basin cannot be accurately measured, but are
estimated to range from 1,800-7,500 adults (ODFW 1995a).  The relative contribution of the
East Fork Coquille Watershed to the population has not been estimated. 

Coho Salmon
The coho salmon of the East Fork Coquille Watershed belong to a gene conservation group
ranging from the coastal lake region between the Siuslaw River and Coos Bay to Cape Blanco
(ODFW 1995a).  Adult coho return to the East Fork Coquille River and its tributaries in early
November and spawn until mid-January.  Peak spawning activity occurs from early to late
December, dependant upon tributary and rainfall.  Juvenile coho spend one summer and one
winter in their natal streams before migrating to the ocean. 

Insufficient data exists to accurately estimate historic coho population.  Steel Creek is the only
ODFW index reach for coho in the analysis area, hence the only relevant long-term data set.
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Figure IV.4.  Fall Chinook peak counts (East Fork Coquille River
lower ODFW standard reach)

Jacks Adults

Year
1984 1986 1988 1990 1992 1994

0

50

100

150

200

Figure IV.5.  Steel Creek Coho (fish/mile).  From ODFW
standard survey reach.



East Fork Coquille Watershed Analysis May 2000

IV - 33

As with chinook, it is assumed that coho population levels and trends in the analysis area have
mimicked those of the Coquille basin.  Standard spawning ground surveys of coho conducted
throughout the Coquille basin since 1958 show a clear decline in spawning escapement
(ODFW 1995a).  More recent data indicates that from 1985-1995, the population of adult wild
coho salmon within the entire Coquille basin was below the minimum escapement goal of
16,380 (42 fish/mile) for eight of ten years.  However, as indicated in Figure IV.5, Steel Creek
faired better than the Coquille basin as a whole, meeting the minimum escapement goal five
out of ten years.  Other spawning ground surveys conducted from 1990-1997 by BLM and
ODFW [including random survey reaches] are presented in Figures IV.6 and IV.7 (reports on file
in MRA and ODFW).  These data indicate that Steel Creek has a markedly higher coho
spawning escapement than other streams, and does not accurately represent spawning
escapement in the remainder of the watershed, with the exception of Weekly Creek.  

Winter Steelhead
The steelhead trout of the analysis area are part of a gene conservation group extending from
the Umpqua to the Lower Rogue Rivers. There have been few or no genetic studies conducted
on steelhead in this region and as a result, there is an absence of genetic information on
steelhead in the Coquille and surrounding basins (ODFW 1995b).

Steelhead enter and spawn in the analysis area from mid-January through the first week in
April.  The spawning period for steelhead is quite protracted, but peaks have been observed
one each in February and in March (depending on rainfall events).

Typically, the only information gathered on spawning winter steelhead has been collected
incidentally during coho salmon spawning surveys.  As a result, current population size and
carrying capacity of adult and juvenile winter steelhead in the Coquille River are unknown
(ODFW 1992), but are likely below the spawning population escapement goal of 10,000 fish. 
Based on angler catch records, winter steelhead populations in the Coquille River were below
their 20-year average during seven out of ten years from 1981-1990 (Nickelson et al. 1992c),
suggesting a downward trend in the winter steelhead population of the Coquille River.  The
BLM has conducted steelhead spawning surveys, but there is insufficient information to
estimate the watershed or basin population and the data suggest no trend in escapement. 

Other Fish Species
No data is available from which to assess the population status of other fishes (sculpins,
Cyprinids, lamprey) in the analysis area.  Anecdotal information suggests that the numbers of
spawning resident and sea run cutthroat trout are below historic levels (ODFW 1992). 
Speckled dace populations are suspected to be above historic levels or at least more widely
distributed due to water temperature increases within the watershed.
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How have management activities and natural processes changed the abundance,
distribution and movements of fish species?

ANALYTIC QUESTION IV.3.3

What are the ecosystem processes and elements that relate to and influence fish
species?

ANALYTIC QUESTION IV.3.4

Early human impacts to aquatic and riparian habitats included grazing, small-scale agriculture,
logging, splash-damming,  small-scale road-building, and extensive beaver trapping.  
Numerous homesteads were established between Gravelford and Brewster Valley before the
turn of the century.  Log drives occurred from Dora as early as 1884, and four splash dams
were operated on the mainstem East Fork Coquille between 1921 and 1949.  Elk Creek and
Steel Creek also were splash-dammed during this same period.  Later in the 20th century,
additional residential development, widespread timber harvest and road building, beaver dam
removal, and stream-cleaning were common.

Management activities over the last century have impacted the abundance and quality of critical
habitat factors, resulting in diminished system capacity to support fish populations.  A fish
ladder was constructed in Brewster Gorge in 1987, with the intent of extending the distribution
of anadromous salmonids.  Prior to the ladder’s construction, the steep cascade through
Brewster Gorge presented a barrier to upstream fish migration (with the exception of Pacific
lamprey and possibly steelhead under certain flow conditions).  Since the ladder’s construction,
steelhead (winter) and Pacific lamprey have been regularly observed spawning upstream of the
gorge, in the mainstem river, Camas Creek and Brummit Creek (BLM spawning survey data,
reports on file at the Coos Bay District office).  Despite numerous releases of hatchery-reared
coho juveniles into Camas Creek and Brummit Creek, adult coho have not been observed
spawning upstream of the ladder.  Coho and chinook salmon apparently are unable to
negotiate the cascades immediately upstream of the ladder.

SYNTHESIS AND INTERPRETATION

For a given number of spawners and seeding level, habitat conditions that set carrying capacity
for rearing include stream productivity, abundance of certain habitat types (such as pools), and
the quality of those habitats (i.e., complexity, water velocity and quality, depth, turbidity). The
quality of spawning habitat is affected by substrate composition, cover, water quality and
quantity.  Successful incubation depends extra- and intra-gravel chemical, physical and
hydraulic variables, dissolved oxygen, water temperature, amount of fine sediment, etc. Access
to suitable habitat for spawning and rearing may also be important in setting population levels.
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Stream Productivity
Stream productivity and fish production and survival are positively correlated (McFadden and
Cooper 1962, Konopacky 1984, Meehan and Murphy 1991) and abundance of food
(macroinvertebrates) may override even cover in determining carrying capacity of juvenile
salmonids in summer months (Christensen 1996).  Management activities over the last century
have reduced the input and retention of nutrients in streams.  Roads can affect streams directly
by accelerating erosion and sediment loadings, by altering channel morphology and by
changing the runoff characteristics of watersheds (Meehan 1991).  Large amounts of fine
sediment reduce or eliminate much of the suitable substrate for producing macroinvertebrates,
thereby limiting the food available to juvenile fish (Cordone and Kelly 1961, as cited in Meehan
1991).

Intensive road-building in the analysis area has likely increased sediment supply,  modified
runoff, and altered water and substrate quality, ultimately reducing macroinvertebrate
populations.  In reaches where macroinvertebrate communities are supported by inputs of
organic material from riparian zones, removal of large wood from the channel has diminished
the stream’s capacity to retain the nutrients.  Additionally, alteration of riparian vegetation during
timber harvest and road-building has removed a major food source for macroinvertebrates. 
Typically, removal of streamside vegetation increases incoming solar radiation, causing
concomitant increases in algae-dependent macroinvertebrate populations.  However, fish
production in the analysis area is not likely to respond positively because higher water
temperatures are likely to outweigh benefits from the increased food supply.  Finally,
diminished salmon returns in the watershed subsequently have diminished the nutrient inputs
associated with large numbers of salmon carcasses following the spawning season.

Habitat Abundance & Quality
Pool abundance and quality is a major factor affecting abundance and survival of juvenile
salmonids (Nickelson et al. 1992a). Despite the fact that pool habitat is abundant in many
streams, nearly all pools are scour pools.  Backwater, alcove, and beaver dam pools are very
rare or absent in the watershed.  Scour pools, unlike backwater, alcove and beaver dam pools,
are erosional at high flows and therefore do not provide optimal winter rearing habitat for most
salmonids.  In particular, juvenile coho salmon avoid high velocity [scour] pools at high flows
and instead utilize backwater, alcove and beaver dam pools (Nickelson et al. 1992a  and
1992b).

The removal of beaver and beaver dams throughout the watershed has reduced the abundance
of an important habitat type for salmonids.  Typically, proliferation of beaver and beaver dams
may be closely linked to fish production and survival (Olson and Hubert 1994) and high
densities of coho salmon often are found in beaver ponds.   In fact, production of coho salmon
smolts in many Oregon coastal streams is suspected to be limited by the availability of habitats
created by beaver activity (Nickelson et al. 1992b).  In addition to providing complex pool habitat,
beaver dams also trap sediments, help maintain summer base flows, reduce stream
temperatures, improve riparian vegetation development by changing the water table, and
reduce water velocities and scour (Olson and Hubert 1994).  Thus, the reduction of beaver and
beaver dams likely is a major cause in declines of salmon populations (particularly coho) from
historic levels.
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What natural and management-related processes have the potential to reduce or limit
the viability of these organisms?

ANALYTIC QUESTION IV.3.5

Although most stream data collected and subsequent management focuses on larger streams
(4th order or greater), most of the stream miles in the watershed are made up of small streams
(see Appendix A - Map A.7).  Because small streams are so numerous in the watershed and
because they dissect the uplands, they are most likely to be affected by management.  

Small streams partly are responsible for habitat quality and nutrient availability in larger
tributaries downstream.  Fishes such as coho salmon and cutthroat trout often are found
spawning and rearing in these small perennial systems.  Small streams also provide habitat
for a variety of amphibian and invertebrate species. They typically contain considerable micro-
habitat diversity, producing rich biotic communities supported by allochthonous inputs from the
adjacent forests.   These small upland systems often contain species not found in mainstems
or lower reaches (Tew 1971).  For example, in the adjacent Sandy Creek drainage, limited
sampling in small streams produced greater caddisfly diversity than was present in mainstem
Sandy Cr., including seven species not found in the mainstem itself (USDI 1997b).

Persistence of these small-stream communities depends on stability of  small stream
channels (maintained by riparian vegetation and down wood), flow regime, and shade and
detritus contributed by riparian vegetation.  

There have been no systematic surveys of amphibian or aquatic invertebrate habitat in the East
Fork Coquille Watershed.   Typically, habitat conditions important for aquatic amphibians and
invertebrates (which  spend some or all of their life in the water) are similar to that of fishes:
water temperature and chemical composition, water velocity, stream productivity, amount of
solar radiation, and physical variables such as substrate composition, habitat complexity,
availability of cover, etc. (Hynes 1970, Nussbaum et al. 1983, deMaynadier and Hunter 1995). 
Invertebrate diversity usually is closely associated with substrate diversity and complexity of flow
patterns (Christensen 1996).  It is therefore assumed that management activities affecting
instream habitat, flow patterns or riparian vegetation affect small stream communities in much
the same way as the larger systems.

Beaver complexes have been noted in Weekly Creek tributary (T29S, R11W, Section 5 - NW¼),
South Fork Elk Creek (T28S, R10W, Section 19 - SW¼), and Steel Creek (T28S, R11W, Section
1 - NW¼).

The presence of man-made barriers limits the ability of fishes and other species to access
historic habitat.  The capacity of aquatic and terrestrial species to access their habitats and
refugia is an important factor in ensuring their survival.  Movement and dispersal may also be
necessary to create and maintain genetic diversity.  Formerly continuous populations that
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become reduced in size and isolated by barriers are more susceptible to genetic,
demographic, and environmental changes (Shaffer 1981, Soule 1987).

Only five culverts in the analysis area are barriers to salmonids; however, the vast majority are
barriers to non-jumping aquatic organisms, including sculpin, crayfish, molluscs, and other
invertebrates.  Some adult amphibians are capable of overland travel and may be able to by-
pass problem culverts; however, research indicates that roads also may significantly inhibit the
movement of some salamander species (deMaynadier and Hunter 1995).  For a Southern
Torrent salamander, which is rarely found farther than one meter from a stream  (Blaustein et
al. 1995, Bury 1996, Applegarth 1996), roads likely present a nearly impassable barrier. 
Because many riparian areas are bisected by roads, maintenance of intact riparian areas as
dispersal routes may be important for aquatic species, and may provide the only dispersal
route for some terrestrial species.  

Barriers to the passage of certain aquatic organisms may have serious impacts on ecosystem
process in small streams above barriers.  Amphibians, crayfish, and invertebrates make up a
large portion of the biomass produced in aquatic systems, contribute to the maintenance of
food webs by processing vegetation and leaf litter, and increase availability of nutrients to other
organisms ( Hynes 1970, Christensen 1996, Taylor et al. 1996). 

A variety of natural factors (described below) limit population levels of resident and
anadromous salmonids in the watershed.  Management activities affect salmonid production
and survival when they alter the frequency or magnitude of these natural factors.
During all freshwater life stages, the major factors determining salmonid production and
survival are water quality, habitat quality and availability, and food abundance.  Incubation
success is particularly affected by flow extremes, temperature, silt levels, and predation. 
Immediately after hatching, a large percentage of mortality is due to physiological stress during
the conversion from yolk feeding to exogenous food sources and the establishment of
territories.  For the remainder of freshwater rearing, major factors regulating abundance
change seasonally.  In summer months, food availability and temperature-caused
physiological stress are major limiting factors.  During the winter, when fish switch from active
feeding and growth to conserving energy, availability of suitable winter habitat limits abundance. 

The effects of specific management practices on watershed and channel processes have been
described in detail elsewhere in this document (see AQ III.8.4 – III.8.6; AQ IV.3.3 and IV.3.4).  In
general, these practices directly affect fish production and survival when they alter the levels or
timing of peak and base flows, accelerate sediment delivery to streams, disrupt channel
equilibrium, reduce or limit habitat complexity, diminish the food supply, or increase stream
temperatures.

In the freshwater environment, the effects of management activities on salmonids may not be
equal across all species.  Resident trout and coho salmon may be particularly susceptible to
limiting factors in the freshwater environment because they spend a greater portion of their life-
cycle in freshwater than do chinook.  Based on the relatively low survival rates from coho fry to
smolt when compared to chinook (Sandercock 1991), it is apparent that the freshwater
environment plays a major role in the fluctuation of coho abundance.  Management activities



East Fork Coquille Watershed Analysis May 2000

IV - 39

over the last century have differentially affected habitat required by coho salmon for life-stages
where highest mortality rates are typically observed.  For example, survival during the critical
period immediately after emergence is dependent on the availability of low velocity areas and
the ability of coho fry to establish territories within them (Sandercock 1991).  Management
activities in the analysis area have eliminated channel-margin habitat and complex pools which
provide refuge for fry.  Additionally, activities resulting in channel incisement, the disconnection
of streams from floodplains, and removal of beaver dams have eliminated off-channel and
floodplain habitats required by coho for winter rearing.  Elimination of winter rearing habitat is
proposed as the major factor limiting coho production in coastal streams (Nickelson et al.
1992a).  

Interspecific competition in freshwater habitats may also limit the abundance of some
salmonid species.  For example, although cutthroat and steelhead trout prefer pools with
overhead cover, in the presence of coho salmon, they may be excluded from these habitats
(Hartman 1965, Bugert 1985, Glova 1986).  The effects of interspecific competition for habitat
may be exacerbated by management activities which limit habitat abundance and complexity, or
that introduce coho into sections of streams normally accessible only to resident fish.  Typically,
complex pools support higher densities and diversity of fish species.  Management activities in
the analysis area such as stream cleaning or riparian harvest that reduced or removed
instream structure have limited the capacity of watershed streams to support diverse
communities of salmonids. 

Other Fish Species
Information has not been collected on non-salmonid species in the watershed and it is
therefore difficult to identify population trends and the major factors affecting abundance and
survival.  It is likely that non-anadromous species such as brook lamprey, sculpin and the
Cyprinids in the analysis area have been particularly affected by management activities since
these species occupy freshwater throughout most or all of their lifetimes.

Based on knowledge of habitat requirements for these species, it routinely assumed that
management activities affecting abundance and diversity of habitat for salmonids have also
affected habitat conditions for other species.  For example, ammoecetes of Pacific Lamprey
spend five years in freshwater, rearing in depositional areas in pools and along channel
margins.  It is probable, therefore, that management activities in the analysis area which have
increased scour and downcutting have reduced the abundance of low-velocity depositional
areas required by lamprey.

Beaver
In the absence of trapping pressure, beaver abundance is regulated by the density of available
territories, and the density of territories is limited by available food (Payne 1984).  It is not known
whether beaver population levels in the analysis area are limited by trapping pressure or
habitat and food conditions.  It is possible that the lack of “velocity checks” (provided by down
wood in the stream channel) throughout the watershed precludes dam-building.
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What are the population trends of fish species?

ANALYTIC QUESTION IV.3.6

What are the management objectives for aquatic species?

ANALYTIC QUESTION IV.3.7

Insufficient data exist to assess fish population trends and to quantify the impact of East Fork
Coquille salmon stocks on the health of the Coquille Basin.  It is assumed that population
dynamics in the watershed generally mimic those at the larger scale (Coquille Basin).  A
comparison of current and historical conditions indicate that, at the 5th field scale, coho salmon
and steelhead stocks have declined in recent years, while chinook salmon appear to be
depressed but fairly stable.  Protection of aquatic and riparian habitats on public lands and
restoration initiatives on both public and private lands will likely assist in the recovery of
anadromous and resident fish stocks, provided ocean conditions and fish harvest
management are concurrently favorable.

Implementation of the Aquatic Conservation Strategy of the Northwest Forest Plan should
improve habitat conditions for most aquatic and riparian-associated species on federal land. 
On State and private lands, NMFS draft proposal concerning Oregon forest practices (NMFS
1998) indicates that current Oregon Forest Practices Rules are weak with respect to the small
size of riparian areas protected, particularly for small streams (NMFS 1998:37).  In addition, they
suggest the current ODF Rules are “uncertain to unlikely” to meet restoration objectives (NMFS
1998:36).   

Management in the watershed should focus on providing habitat conditions conducive to self-
sustaining populations of native anadromous and resident species.  

For chinook salmon, which spend only a short time in fresh water, it is extremely difficult to
conduct meaningful assessments of population sizes and trends at the watershed scale
based on numbers of returning adults (spawning) because inter-annual and between-
population variation are typically great (Healey and Heard 1984).  Management objectives
should therefore focus on establishing and measuring conditions known to maximize chinook
production and survival (abundant, clean gravel/cobble beds for spawning and incubation,
presence of marginal areas and complex pools for rearing) and preventing or minimizing
conditions known to cause widespread mortality of eggs, alevin, and fry (instability of gravel
beds, lack of velocity checks, sedimentation).
     
For coho salmon and steelhead trout, which may spend several years in the analysis area,
freshwater rearing conditions may play a dominant role in regulating abundance and survival. 
Management should focus on establishing and measuring freshwater rearing conditions
known
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What management opportunities exist to maintain and/or restore desired populations of
aquatic species?

ANALYTIC QUESTION IV.3.8

to maximize production and survival of these fishes (abundant, clean gravel beds for spawning
and incubation, presence of low-velocity, complex in-channel and off-channel pools, good water
quality and sufficient food supply) and preventing or minimizing conditions known to reduce
survival and abundance (instability of gravel beds, sedimentation, low abundance of suitable
rearing pools, high stream temperatures, etc.).  Attainment of this objective means reaching
minimum summer seeding (rearing) levels of approximately 1 coho parr/m2 /pool (Nickelson et
al. 1992c).

Cutthroat trout may spend their entire life-history within the analysis area.  Specific habitat
objectives for chinook and coho salmon and steelhead trout should benefit cutthroat trout as
well.  In particular, activities which increase habitat complexity will subsequently reduce
interspecific competition between cutthroat trout and the dominant competitor, coho salmon.  In
addition, management should focus on maintaining connectivity to historic small-stream
habitat and refugia for native trout (through the removal of barrier culverts and protection of
small streams).  Finally, introduction or release of coho salmon above historic, natural barriers
in the watershed should be discouraged to protect resident trout populations (OAR 635-07-
523).

Little is known about the habitat requirements of other fish species in the watershed, such as
the sculpin, Cyprinids, and lamprey.  In general, management actions which maintain or
improve water quality and increase habitat complexity and food abundance should benefit
these species as well.

The riparian and aquatic habitat restoration recommendations (found in Section VIII) are
intended to benefit aquatic species.  Additional measures that would address known data gaps
include:

] Coordinate with ODFW in the development of winter steelhead spawning escapement goals
by providing spawning survey data, maps, and analysis.

] Coordinate with ODFW in developing a population database for non-salmonid fish species
(Pacific lamprey should receive a high priority).

] Continue to cooperate with ODFW, ODF, the Coquille Watershed Association, and private
landowners to field verify and map the distribution of anadromous and resident fish in
accordance with ODFW protocol.

] Continue to assist ODFW with field sampling for genetic analysis of resident fish populations.
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What riparian and terrestrial forest stands represent reference conditions?

ANALYTIC QUESTION V.1.1

SECTION V
TERRESTRIAL AND RIPARIAN ECOSYSTEM
V.1 - VEGETATION
REFERENCE CONDITIONS

Riparian Forest Reference Stands
Comparison of historic and recent aerial photography and riparian inventory data indicate at
least four discrete riparian communities are represented in the watershed.

1. Steel Creek - A mixed hardwood/conifer overstory, dominated by big-leaf maple constituted
the historic Steel Creek riparian community.  This community was maintained by chronic,
natural, slope disturbance.  Reference sites for this community are located along the Steel
Creek mainstem in T27S, R10W, Section 31.  Although no reference stands currently exist
on Elk Creek, it is believed that the reference stand type found in Steel Creek would apply
to Elk Creek. 

2. Camas, Lausch, Lost, and Dead Horse Creeks - The Camas Creek riparian community
had a mixed conifer overstory and midstory, practically devoid of hardwoods.  The conifer
species were western hemlock, Port-Orford-cedar, western red cedar, Douglas fir, and
Pacific yew, in order of predominance.  Stand conditions were maintained by fire. 
Reference sites for these communities are located along Camas Creek mainstem and
Lausch Creek, T28S, R09W, Section 23 and T28S, R09W, Section 13, respectively.

3. Brummit Creek - Here, the riparian community had a mixed conifer overstory, with
incidental hardwoods.  The distribution of hardwoods (red alder, big-leaf maple, and to a
lesser extent, myrtle) was patchy.  Their occurrence was strongly associated with periodic
mass wasting, especially debris torrents.  Reference sites for this community are in T27S,
R10W, Section 23 - NW¼.

4. Riparian communities in the remaining drainages and mainstem East Fork below
Brewster Gorge, were composed of mixed conifer/hardwood stands, with conifer as the
majority.  The hardwood component was primarily big-leaf maple and myrtle.  A reference
site for these communities can be found in T28S, R11W, Section 13 - NE¼.
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What effects have past disturbances had on terrestrial and riparian vegetation
communities?

ANALYSIS QUESTION V.1.2

Terrestrial Forest Reference Stands
The historic landscape was characterized by large, heterogeneous stands containing similar-
aged patches (ranging in age from 0 to 500+ years old) (Ripple 1994).  The patches could
contain scattered old-growth trees (i.e., remnant trees >160 yrs. old), as individuals and
patches, and small patches of assorted younger age classes.  At any one time, a particular
sub-watershed could be dominated by one seral stage, but still contain scattered young and
old stands.

The oldest remaining naturally-developed stands are concentrated in the Brummit Creek
subwatershed.  Brewster Canyon, Camas Creek, and Upper East Fork Coquille
subwatersheds also contain older naturally-developed stands.  Younger stands AAAA120 years
old, naturally-developed after fires in the mid-1800s, exist throughout the watershed.  All
variations within the douglas-fir community are represented in these stands.  These reference
stands can be used as models for management prescriptions in LSRs, factoring in such
components such as elevation, aspect, species mix, and proximity to the stand to be
managed.

Natural disturbances affecting vegetation can be tied back to extreme weather (extreme
drought, strong winds, and high intensity storms) and fire.  Human disturbances include
agricultural development, road and utility corridors, and timber harvest.  These disturbances
cause stand replacement or modification ranging from small patches to extensive areas.  See
Section III.7 for more information on disturbance processes.
 
Ripple (1994) indicated that 61% of all Coast Range coniferous forests were in old growth
condition prior to widespread fires in the late 1840s.  The fires, thought to be set by early white
settlers, burned approximately 35% of the Coast Range (Teensma et al. 1991) leaving 43% of
the forests in old growth condition.

No studies have been conducted in the watershed to identify the exact acreage of old growth
prior to Euro-American settlement.  However, we can determine that currently approximately
4% of the watershed has been cleared for agriculture or utility corridors and 78% has been
burned or harvested and is now @@@@80 years.



East Fork Coquille Watershed Analysis May 2000

 V - 6

What is the composition of plant communities?

ANALYSIS QUESTION V.1.3

CURRENT CONDITIONS

The analysis area is in the western hemlock (Tsuga heterophylla) zone (Franklin and Dyrness
1969).  Both the hemlock series and the Port-Orford-cedar (Chamaecyparis lawsoniana)
variant of the hemlock series are common in this part of the hemlock zone.  Timber sale
cruise data of merchantable and unmerchantable trees shows Port-Orford-cedar comprising
KKKK10% of trees in stands in the southern half of the analysis area.  Port-Orford-cedar north of
the East Fork Coquille River comprises <1% of the stand.

Douglas-fir / Hardwood
Minor variations in species composition exist.  The differentiation appears to correlate more
with geomorphology and elevation than with subwatersheds.  The most noticeable variation is
the amount and species composition of hardwoods, which may comprise up to 30% of the
stand.

Generally, stands above 1,800' elevation (located in R08W & R09W, also see Map A.11) tend
to be primarily composed of conifer species with hardwood occupying KKKK10% of the stand. 
Madrone and chinkapin are the primary hardwood species.  Natural regeneration of conifer
(Douglas fir and hemlock) is common in the eastern portion of the analysis area above 2,000'. 
Below 1,800', alders (and a few big leaf maples) are widespread on northerly aspects,
disturbed sites, poorly reforested areas, and near streams.  The northern extent of tanoak
occurs just north of the watershed.  Tanoak distribution at its northern extent is strongly
correlated with the inland extent of marine influence.

Red alder is an aggressive species, quickly dominating areas following soil disturbance from
logging, road construction, or landslides. The percentage of alder in the stand increases to
the west.  In the Brummit Creek subwatershed, the range of alder (mostly as a result of
disturbance) extends to higher elevations.  Myrtle and big leaf maple are present, but
comprise only 2-3% of the stand.  Madrone, chinkapin, and tanoak are mostly limited to south
aspects and ridges.

Grand fir comprises KKKK10% of the conifer component inside R11W (the area including Elk
Creek, Lower East Fork , and the western portion of Brewster Canyon subwatersheds). 
Incense cedar makes a trace appearance within R08W, the extreme eastern part of the
analysis area.  Douglas-fir composition in the watershed varies widely.  The oldest stands
(i.e., 1580 or 1700 birthdate) contain 25-60% Douglas-fir with the remainder being hemlock
and trace hardwoods.  Younger stands (i.e., mid-late 1800's birthdate) contain 50-90%
Douglas-fir.
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What are the age-class distributions of overstory vegetation?

ANALYSIS QUESTION V.1.4

Current forest age class locations are displayed on Map A.19, (in Appendix A).  Acreage of
these classes is presented in Table V.1 and the relative ownership extent is summarized Figure
V.1.

Table V.1
Current Forest Age Class Distribution

FOREST
AGE CLASS

BLM COQUILLE FOREST PRIVATE % OF
TOTAL

ACRES % OF
BLM

ACRES % OF
CIT

ACRES % OF
PVT.

Ag./ Power Line ROW 308 < 1 0 0 3,406 9 4

    0 - 40 20,091 34 413 30 24,722 63 53

   41 - 80 6,848 15 162 12 10,578 27 21

    81 - 120 3,876 9 653 48 264 1 6

  121 - 160 3,517 8 138 10 0 0 4

  161 - 200 348 1 0 0 0 0 < 1

201 + 10,436 23 0 0 0 0 12

Total Acres 45,424 1,366 38,970 100

GIS data, describing forest age class, size, and density (Forest Operations Inventory, FOI), is
available for BLM and Coquille Tribal lands.  Birth date information for older stands (>80 years)
is often over-generalized, because such stands may include trees of varying ages.  Still, FOI
offers the best available picture of forest condition.  FOI information for young stands,
particularly those <40 years old, is more accurate.  Data for private lands is interpreted from
aerial photography and is less accurate.

Fifty two percent of the forested area is comprised of young stands (@@@@40 years of age).  ‘Pole-
timber’ (41-80 years) and late-successional forests (>80 years) each make up 22% of the
forested area.  Old growth forests (201+ years) comprise 12% of the late-successional forests. 
Age class distribution on all federal lands mirrors that in the Reserve areas.
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Figure V.1.  Current forest Age Class distribution by ownership.

How do abiotic physical attributes of land affect the development and maintenance of
riparian vegetation?

ANALYSIS QUESTION V.1.5

How do the prominent natural and human-caused disturbance processes influence the
pattern of riparian plant communities over time?

ANALYSIS QUESTION V.1.6

Riparian zones with higher disturbance frequencies (landslides, debris flows, etc.) Will have
vegetation primarily in earlier successional stages.  These areas will be dominated primarily
by red alder.  Areas with frequent disturbances are directly linked with geology and soils. 
Riparian zones with lower disturbance frequency will be dominated by those species (bigleaf
maple, myrtle, western red cedar, Port-Orford-cedar, and other conifers) less adapted to
frequent disturbances.

Natural processes will affect communities as described in Sections IV.1 and V.2.  On Federal
lands, human-caused disturbances in riparian areas (such as road building) will only occur
on a
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Is there adequate potential for recruitment of down wood to streams and riparian
areas?

ANALYTIC QUESTION V.1.7

(0-40 y rs.)
47.8%

(41-80 y rs.)
14.0%

(81-120 y rs.)
9.4%

(121-160 y rs.)
7.3%

(161-200 y rs.)
0.5%

(201+ y rs.)
21.0%

Figure V.2.  Current Riparian Reserve forest Age Class
distribution.

very limited basis.  Likewise, following NWFP criteria will result in timber harvest in riparian
areas when commensurate with habitat restoration objectives.

Natural conifer stands begin to recruit LWD in desired quantity and dimensions at 150 years
of age (Spies et al. 1988).  Therefore, potential for recruitment of LWD may be approximated
by the proportion of the riparian area that is over 150 years of age.  Figure V.2  shows the age-
class distributions of BLM Riparian Reserves within the analysis area, and Figure V.3 portrays
this information for each of the six subwatersheds.  Presently, 22% of the Riparian Reserves
are of sufficient age to contribute appreciably to LWD recruitment.  This value varies from 5-
42% across individual subwatersheds.  With the exception of the Brewster Canyon
subwatershed, all of the riparian age-class distributions are either bimodal or skewed, with a
preponderance of 0-40 year old stands.

Nearly all BLM-managed, 0-40 year old stands within the analysis area are the result of
harvesting of stands that were AAAA120 years old.  It can be presumed that LWD recruitment
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Figure V.3.  Current subwatershed Riparian Reserve forest Age
Class distribution.
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Figure V.4.  Projected forest Age Class development in Riparian
Reserves.

potential on BLM-managed lands is presently less than 50% of historical levels.  As depicted
in FigureV.4, the LWD recruitment potential is projected to nearly double over the next 70
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What is the trend for the general vegetative communities?

ANALYSIS QUESTION V.1.8

Forest Age Class
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Figure V.5.  Projected forest Age Class development on all
reserve lands (Riparian Reserves and LSR).

years, provided that Riparian Reserve boundaries are maintained.  The greatest
improvements in LWD recruitment potential are expected in the Elk Creek subwatershed

SYNTHESIS AND INTERPRETATION

With KKKK79% of BLM lands in a ‘Reserve’ land allocation and an additional three percent being
managed at a 150 year rotation, plant communities associated with late-successional forests
will be well represented throughout the analysis area over time.  Eventually, most reserve
areas will be in late-successional forest condition.

Age class projections show a steady increase in the amount of 80+ year old stands each
decade until 2078, when all Reserve areas reach this age class (see Figure V.5).  Acreage in
stands @@@@40 years of age decreases steadily until the year 2038 when all stands in Reserve
areas are at least 40+ years old.  No additional stands enter the 201+ year old age class until
2018.  A small portion of reserve areas may be affected by varying intensities of natural and
forest management disturbances.
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What are the trends of altered riparian plant communities and seral stages?

ANALYSIS QUESTION V.1.9

What are the influences and relationships between vegetation and other ecosystem
processes?

ANALYSIS QUESTION V.1.10

What are the management objectives for riparian vegetation on Federal lands?

Private lands and those BLM managed lands designated as GFMA are expected to be
maintained as 40-80 year old stands, depending upon ownership and timber market
conditions.  If private lands are managed on 60 year rotations, age classes may be fairly
evenly split between 0-20, 21-40, and 41-60 year age classes.  Coquille Forest lands will be
managed consistent with the Northwest Forest Plan and may maintain age class
distributions similar to BLM-administered land.

Management activities have proliferated younger stands and early-seral plant communities in
riparian zones (see Figure V.2).  In addition, ground disturbance from road construction and
logging (to a lesser extent) has resulted in hardwood-dominated (red alder) Riparian
Reserves.  Riparian zones have naturally higher disturbance rates than uplands, and a
greater propensity for red alder and other early seral species.  However, management
activities have exaggerated their relative abundance.  Even with natural seeding from adjacent
uplands, conifer germination and growth are greatly inhibited by the shading of alder and
salmonberry.  The riparian stand along the mainstem of West Fork Brummit Creek (in T27S,
R10W, Sections 21, 22, 27, and 28) is a good example.  Red alder/salmonberry will likely
dominate this site, and others like it, for decades by competitive exclusion of conifer and other
hardwood species.  While dominance of red alder on particularly disturbance-prone riparian
areas is appropriate, active management may be necessary to reestablish desired stand
conditions elsewhere.

The affects of natural and human disturbance processes on riparian and terrestrial vegetation
are described in Section III.9.

ANALYSIS QUESTION V.1.11

All riparian vegetation on federal lands is in Riparian Reserves.  The objective for these
reserves is to maintain or create habitat supporting late-successional, riparian, and aquatic
species.  This means meeting the ODFW (1997) criteria for "good" habitat, with respect to
shade, on all stream reaches, as verified by aquatic habitat or riparian surveys.
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What are the management objectives for terrestrial vegetation on Federal lands?

ANALYSIS QUESTION V.1.12

For lowland riparian areas, maintain or restore historic vegetation assemblages and
conditions to the extent possible.  Lowland riparian areas (Rosgen type C & F channels)
would have a mixed hardwood stand, with scattered conifers, extending to the edge of the
floodplain and flood prone terraces.  The understory would include native shrubs and
herbaceous species.   The vegetation would form a canopy over the stream channel with
KKKK60% crown closure on the East Fork Coquille River and AAAA70% crown closure on tributaries. 
This condition would restore natural hydrologic function, provide bank stability, enhance water
quality and fish habitat, and support beaver and other wildlife species.  The forthcoming
WQMP will further refine these objectives.

For upland riparian sites (Rosgen type Aa+, A, & B channels), maintain AAAA70% canopy cover
over streams.  Manage for mature (AAAA160 years) stands dominated by conifer with scattered
hardwoods in the overstory, as in the reference sites noted above.  The understory would
include a mixture of native shrub species, varying with site conditions.  Riparian Reserve
widths would conform to those specified in the ROD, or as modified after a Riparian Reserve
Evaluation.  This condition would restore the natural sediment budget, hydrologic function,
provide a source of large woody debris, enhance water quality and fish habitat, and support
wildlife species.  On private lands, the riparian buffer widths would follow the State Forest
Practice Rules (ODFW 1997).

The objective is to maintain vegetative diversity at the genetic, species, and community levels.
Genetic diversity refers to the diversity within species.  This is important since it is the way
species respond to their surrounding environmental conditions over time.  Species diversity
refers to richness and composition within communities.  While a high species richness is
considered a desirable objective, in reality what we believe may be more important is the
species composition.  For example, an area dominated by numerous exotic, and annual
species may have a high species richness, but may be less desirable than a community with a
lower species richness composed of native species.  Species composition is also dependent
on scale as some species may require specific habitats.  Community diversity refers to
maintaining native plant communities and structural complexity across the landscape. 
Maintaining forest in all successional stages and non-forest plant communities will increase
diversity across the landscape.  Within forested communities the objectives should be to retain
and promote increased structural complexity.  Plans for future forest activities should consider
potential impacts to these species and include a way to create habitat features that benefit these
species.

It is not likely that historic vegetative patterns can be restored, primarily due to the fire
suppression policy.  Matrix lands will be managed for timber production and early to mature
seral stages.  The application of Standards and Guides will retain some key structural
components (snags, down logs, species mixes, landscape patterns, etc.) and attempt to mimic
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Where can hardwood/brushfield conversions be performed?

What are the key habitats, where are they located, and what processes affect them?

ANALYSIS QUESTION V.2.1

the results of natural disturbances.  These objectives may also provide some benefit for mid-
and late-seral species.  Silvicultural practices (pre-commercial thinning, commercial thinning,
release treatments, fertilization, and hardwood and brushfield conversion) promote stand vigor. 
For reserve land use allocations, it is desirable to strive towards late-successional forests with
old-growth characteristics where site conditions are conducive.  Prescriptions for silvicultural
practices in upland reserves should be based on appropriate reference sites. 

ANALYSIS QUESTION V.1.13

Hardwood/brushfield conversion is most appropriate in stands where past management (failed
or inadequate reforestation efforts) has altered species composition from conifer to a
hardwood/brush dominated site.  Those sites that do not have conifer potential should not be
converted.  FOI identified 1,268 ac as hardwood, and 32 ac as brushfield conversion
opportunities (Appendix A - Map A.20).  On a landscape scale, this is a small percentage of the
land-base and could be harvested / converted as opportunities are presented.  However, most
of the hardwood acres lie within the LSR network; see Analysis Question V.2.11. 

V.2 - TERRESTRIAL AND RIPARIAN HABITAT
CURRENT CONDITIONS

Key habitats are those that are important for species of management concern or relatively rare
on the landscape, such as seeps and springs, rocky outcrops/cliffs, and meadows.  These
habitats increase biodiversity across the landscape, because species composition in them
differs from the surrounding forest.

Late-successional/Old-Growth Forest
Several species of concern are old-growth dependant.  LSRs and other reserves are expected to
provide old-growth habitat for associated species in the long-term and to serve as sources for
repopulating adjacent areas as suitable habitat develops.  However, many reserve areas do not
currently contain late-successional forests.  Table V.1 indicates that 41% of BLM lands contain
stands >80 years of age, which includes 23% that are >200 years of age.  On private land,
cursory aerial photo interpretation suggests that nearly all forests (99%) are <80 years of age. 
Private land is primarily managed for timber production or livestock grazing and likely will never
provide substantial late-successional or old growth habitat.  Eventually, old-growth
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habitat will be located only on BLM and Coquille Forest reserve lands.  Additional late-
successional habitat (80-150 years old) will exist within Connectivity areas. 

Riparian Areas
These habitats are important for a wide variety of plant and animal species (FEMAT 1993).  They
are located adjacent to stream channels, wetlands, seeps and springs.  A distinct microclimate,
and typically the presence of hardwoods, provide habitat for species not associated with the
surrounding forest.  Many riparian-dependent species spend all, or a critical portion (e.g.,
reproductive stage) of their life cycle, in riparian areas.  These habitats also provide excellent
corridors for dispersal of riparian and terrestrial species.

Riparian areas are shaped by disturbance processes characteristic of uplands (such as fire
and windthrow), as well as by processes unique to riparian habitats (such as channel erosion,
peak flow, and sediment deposition from floods and debris flows).  Riparian areas influence the
exchange of nutrients and materials from adjacent upland forests and provide the link between
terrestrial and aquatic ecosystems.  Riparian vegetation is particularly important for many
riparian-dependant species and the source of LWD needed for many aquatic species.

Seeps and Springs
Seeps and springs typically occur at the interface between two soil layers that have different
permeability rates, where one impedes the passage of water into the other.  This situation can
occur between geologic formations as well as within and between soil types.  In the analysis
area these interfaces occur between soil types on upper and midslopes.  In these areas one
soil type will infiltrate between 2-6 in. water/hr. whereas a soil type just below will only accept
0.6-2 in. water/hr.  A seep or spring will form where a disturbance occurs that exposes the lower
impervious soil.  Disturbances often occur when roads are built or trees blow over.  These areas
have different microclimatic conditions (moisture, relative humidity, temperature, etc.) from the
surrounding forest and support a different suite of plant and animal species.  For example,
some species of mollusks and bryophytes only occur within these areas.

Springs and seeps can occur from the headwalls of drainages (where past slippage of the soil
has occurred) to the edge of the streambank (where water is allowed to escape to the stream
from groundwater pore pressure).  To map all these locations at once is being undertaken in
connection with other surveys conducted prior to ground disturbing activities.  Vegetation
associated with a high water table largely is responsible for maintaining the characteristics and
habitat values associated with spring and seeps.

Rocky Outcrops
Rocky outcrops, cliffs, and talus are important for a unique suite of species, like cliff nesters,
reptiles, and succulent plants.  Adjacent vegetation, topography, geology, and streams create
the unique microclimates these sites provide for wildlife and vegetation.  These areas are
susceptible to microclimate changes associated with activities adjacent to these habitats.

Large rocky outcrops include those in the China Wall ACEC and Brewster Rock area as well as
several smaller areas in the Brewster Canyon subwatershed.  Many additional rock outcrops
occur throughout the analysis area, and these are identified on the TPCC GIS theme.  These
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What are the key habitat components?

ANALYSIS QUESTION V.2.2

What are the current condition, pattern and distribution of key habitat components?

ANALYSIS QUESTION V.2.3

areas contain cracks, protected ledges, shallow caves, interstitial spaces, overhangs, or cavities
that provide habitat for many species.

Meadows
Natural meadows are relatively rare in the analysis area.  The only meadows of substantial size
are those located within the China Wall ACEC.  These meadows are areas where the soil layer
is too thin and dry to support most woody vegetation.  Secondary plant succession may, in some
cases, be reducing the size of these habitats through shading.  Periodic disturbances, such as
fire, maintain these meadows over time.

Key habitat components include:  vegetative complexity, late-successional forest, landscape
patterns (including roads), microclimate, and snags and down logs.  These components are an
integral part of habitats used by species of concern.

Refer to Section V.1 for a description of historical and current stand conditions, including age-
class distributions.  Further discussion will focus on the special habitats and key habitat
components listed above.

The analysis area landscape generally is characterized by hard edges (distinct contrast
between adjacent stands) and small patch sizes (±40 ac), especially in the western portion of
the watershed.  Managed stands are even-aged, homogenous, and contain few remnant trees. 
Some areas contain relatively few snags and down logs, because of past snag falling contracts
and salvage activities.  Across the landscape, early seral habitats are more common than late-
seral habitats.  From a landscape perspective, the land is a fine-grained, hard-edged, rapidly-
changing mosaic.

Vegetative Complexity
Vegetative complexity includes species, age class, and structural diversity (e.g., a multi-storied
stand of mixed conifer and hardwoods with remnants).  Increased vegetative complexity
accommodates a wider faunal diversity to maintain well-distributed populations.  This
complexity varies in scale, ranging from the multi-layered canopies of late-successional and
old-growth forests to micro-sites inhabited by rare species.  Systematic forest inventories have
not been conducted in the analysis area to evaluate the abundance and distribution of key



East Fork Coquille Watershed Analysis May 2000

 V - 17

vegetative and structural forest components.  As a result, only a general analysis of forest
complexity and its effects on species can be presented.

The majority of the analysis area (70%) supports second growth plantations (@@@@60 years old). 
Traditional logging methods, site preparation, regeneration, and stand maintenance do not
necessarily mimic the disturbance processes that maintained this landscape prior to Euro-
American settlement.  The result is a simplified landscape with respect to vegetation and
structure.  Late-successional and old-growth forest patches are found almost exclusively on
BLM-administered lands.  From a habitat perspective, these stands have a more complex
structure and higher vegetative diversity than their younger counterparts.  For example, the
canopies have greater volume and complexity than the single-storied, uniform canopies typical
of many plantations.  Complex stands support a greater abundance and diversity of arboreal
species which forage, roost, or reproduce in the canopies.  Small patch size may limit the
habitat value for some species by increasing the edge-to-area ratio (Matlack 1994).

Microclimate
Microclimate is the set of environmental conditions (moisture, relative humidity, soil and air
temperature, radiation, etc.) which surround key habitat components.  These conditions greatly
influence whether these components are suitable for their dependent species.  In relatively
undisturbed areas (late-successional/old-growth stands) the microclimatic conditions are less
extreme and facilitate species utilization.  Microclimate is directly impacted by factors such as
percent canopy cover, slope, aspect, season, and proximity to stand edges.

Snag/Down Log Habitat
In Oregon Coast Range forests, snag and down log abundance is highest in stands which
regenerated naturally after a fire.  Forty to eighty year-old stands generally have decreased
amounts of snags and down logs.  This is because trees in the regenerating forest are too
small to contribute (Spies et al. 1988).  Decay Class 1 and 2 wood and remnant snags are in
advanced stages of decay.  Table V.2 shows mean numbers of large snags and down logs
found by Spies et al. (1988) in the Coast Range.
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Table V.2
Average Snags/Acre and Volume Down Logs/Acre (All Decay Classes)*

in Naturally Regenerated Stands in the Coast Range.**

STAND AGE
SNAGS/ACRE

(>20" DIA. & 16' TALL1)
VOLUME

DOWN LOGS/ACRE
(FT3/AC.)2

RIPARIAN AREAS
VOLUME

DOWN LOGS/ACRE
(FT3/AC.)

# RANGE VOL. RANGE VOL. RANGE

40-70 yrs old 1.6 0 - 3.2 1,101 514 - 1,615 — —

80-120 yrs old 2.8 0.4 - 5.3 1,730 757 - 2,701 6,531 643 - 12,419

200-525 yrs old 4.0 2.4 - 5.7 3,260 2,372 - 4,144 11,504 4,244 - 18,764
*

[± 2 standard errors]
**

(Adapted from Spies et al. 1988, Ursitti 1991)
1 Minimum retention levels for snags equate to approximately 40% (theoretically) of levels found in natural stands.
2 The minimum down log retention levels for hard logs (decay class 1 and 2) from the RMP  equates to 167 ft3/ac (approximately 5-15% of what is found in

natural stands).  Divide ft3/ac by 1.39626 to get the number of feet of 16 inch diameter log necessary to equal the given volume.

There is believed to be a shortage of snags in younger stands because of past harvest, salvage,
and snag falling contracts.  LWD volume will vary based on disturbance history.  Recent
inventories in younger stands in an adjacent watershed (Tioga Creek) indicate that LWD
volumes may exceed those in old-growth stands (USDI 1999).  BLM snag and down log
inventories are currently being conducted.  It is important that all decay classes are represented
in a stand, since each decay class supports a different suite of species.  There appears to be a
definite succession of many fungi (Trappe and Luoma 1992) and bryophyte (Soderstrom 1988)
species occurring on different decay class logs.

Landscape Pattern
Evaluation of landscape patterns usually incorporates degree of fragmentation, edge effects,
available refugia, and connectivity (Noss and Cooperrider 1994).  The remaining late-
successional habitat in the analysis area is highly fragmented.  The substantial blocks of
interior forest habitat are in LSR 261 (see Appendix A - Map A.21).  Late-successional habitat
which connects across ridge tops can provide connectivity (migration or movement corridors) to
adjacent drainages and subwatersheds.  There are two developing late-successional habitat
connections between 5th field watersheds (see Appendix A - Map A.22).

Edge effects are modified environmental conditions along the margins of different plant
communities.  The edge effects between patches need to be considered in evaluating
landscape patterns.  The depth of edge influence (the environmental transition zone between
adjacent stands) can vary depending on aspect, slope, difference in age classes between
adjacent stands, and the orientation of edge face (Harris 1984, Chen and Franklin 1990, Chen
et al. 1992).  Different environmental variables have different sensitivities to edge effects.  Air
temperature, relative humidity, and wind speed have a depth of edge influence between 120 and
180 meters, while the influence of soil temperature and moisture is between 60 and 120 meters
(Chen and Franklin 1990).
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What is the boundary of the riparian plant community, and what factors determine this
boundary?

ANALYSIS QUESTION V.2.4

In forest stands, the depth of edge influence is greatest between recently harvested clear-cut
units and late-successional/old-growth stands.  The depth of edge influence decreases as the
adjacent younger stand canopy approaches the lowest portion of the older forest canopy. 

Edge effects may also indirectly impact habitats in other ways.  For example, standing snags
near an edge may be more susceptible to blow down and down logs near a south-facing edge
may dry out during the summer thus making this substrate unsuitable for those species
(mollusks, amphibians, bryophytes, etc) that utilize it.

Refugia function as centers for repopulation of adjacent habitats.  Well-distributed refugia are
critical for conservation of species such as small mammals, invertebrates, and amphibians with
limited mobility and small home ranges.  The paucity of refugia make them more crucial to
managed than to un-managed forest landscapes. 

Connectivity Blocks
The analysis area contains nearly 3,000 ac. of Connectivity (CONN) land use allocation (see
Table III.1).  Of this acreage, 52% (1,551 ac.) are in Riparian Reserves.  These blocks are
situated between LSR 261 to the north and LSR 259 to the southeast (see Map A.4) and were
intended to function as islands of habitat linking the two LSRs.  Analysis of habitat and function
includes CONN lands that overlap the Big Creek subwatershed, which is in the adjoining Middle
Fork Coquille Watershed (see Map A.1b).

CONN blocks are managed on a 150 year rotation to retain 25-30 % in late-successional
habitat.  Presently, blocks 1, 3, and 5 contain 59%, 19%, and 41%, respectively, of their area in
the AAAA80 year age class.  In addition, these blocks are managed to eventually contain four to five
different age groups or habitat classifications.  Old growth (201+ year age class) would only
occur in Riparian Reserve areas of the CONN Blocks (Figure V.6). 

The riparian plant community boundary is associated with increased soil moisture throughout
the growing season, a result of high water tables.  This increase in moisture affects the
microclimate within this zone, for example, air and soil temperatures are typically cooler and
relative humidity is higher.  Channel types also influence the width of the riparian plant
community.  For example, C types have wider riparian areas due to the adjacent wide flood-
prone area.  The boundary of the riparian plant community is within the boundaries of Riparian
Reserves.
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Figure V.6.  CONN Block forest Age Class distribution.

How has timber harvest under the Rescission Act affected the function of the LSR?

ANALYSIS QUESTION V.2.5

The 1995 Rescission Act timber sales (TS91-27, Chaney Road and TS90-21, Twin Horse)
removed a total of 92 ac of late-successional habitat from LSR #261.  A District-wide Plan
Evaluation (USDI 1998) assessed impacts of Rescission Act timber sales on the LSR network
and the NFP.  This evaluation (USDI 1998:21) found that: 

... the difference between the effects of the Rescission Act ... sales as harvested and the effects of these
sales as analyzed in the FSEIS and anticipated in the ROD is not sufficient to alter the validity of the
decisions in the RMP.... 

Similarly, in a REO review of Rescission Act sales (REO 1997), the REO determined that the
capacity of the regional reserve network to provide the Federal contribution to the recovery of
NSO and marbled murrelet remains intact.

The LSR contains 10,935 ac of late-successional habitat (23% of the total federal land
ownership).  The removal of 92 ac from a regional and District-wide perspective was not critical. 
However, on a local scale, the Chaney Road sale did reduce the interior habitat within T29S,
R10W, Section 9.  In addition, this sale removed potential nesting habitat in the vicinity of a
known bald eagle nest.
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Does the watershed meet the minimum 15% Standard and Guideline retention
requirement?

How have management activities affected special habitats?

ANALYSIS QUESTION V.2.7

ANALYSIS QUESTION V.2.6

The “15%” calculation is to be conducted on a 5th field watershed scale and include late-
successional stands, patches, and fragments larger than 2½ ac.  In the analysis area, the RMP
15% retention requirement equates to 7,022 ac that must be maintained in late-successional
condition.  Currently, there are 19,240 ac of federally-administered late-successional forests in
the watershed (Table V.3).  Of these, 16,102 ac (34%) are located in “Reserve” designated lands
(i.e., LSR, MMRs, Riparian Reserve, and others).  Consequently, the objective of retaining the
15% minimum will be met through this Reserve network.  Harvest of KKKK700 ac on GFMA and
CONN lands is planned for fiscal years 2000-2002.  Furthermore, harvesting of all operable
acres would not reduce the watershed to near or below the 15% threshold.

Table V.3
Late-Successional Habitat Acreage

LAND ALLOCATION FOREST AGE CLASS

80 - 119 YRS. %2 120- 179 YRS. %2 180+ YRS. %2

LSR & MM Reserves 1,700 4 1,604 3 7,631 16

Riparian Reserves1 1,013 2 911 2 927 2

Other Withdrawals 321 2 314 <1 1,326 3

CONN 306 <1 223 <1 44 <1

GFMA 500 1 599 1 673 1

Coquille Forest GFMA 654 1 138 <1 0 0

Coq. For. Rip. Reserves 287 1 69 <1 0 0

Totals 4,781 10 3,858 8 10,601 22
1  This figure represents Riparian Reserves acres within the GFMA & CONN land use allocations.
2  Federal land totals 46,790 ac. in the analysis area. 

SYNTHESIS AND INTERPRETATION
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How have management activities affected the condition, pattern and distribution of key
habitat components?

ANALYSIS QUESTION V.2.8

Seeps and Springs
Past management activities (predominately harvest) have changed microclimates associated
with forest seeps and springs by exposing these habitats to greater extremes in temperature
(Noss and Cooperrider 1994).  Removal of adjacent vegetation that previously transpired large
quantities of water results in higher ground level moisture that can influence the site for up to 40
years.  These changes most likely have altered the vegetative composition.

Rocky Outcrops
With few exceptions, rock outcrops have not been physically changed from past management
activities.  However, activities such as timber harvest have changed microclimates associated
with these habitats, thus reducing their suitability for some dependent species.  Additionally the
removal of vegetation has set these areas back to a stage that allows for re-colonization.

Meadows
The result of fire suppression is reduced meadow size due to woody vegetation encroachment. 
Aerial photos of meadows has shown a steady decline in the size of these habitats over
decades.  As woody vegetation encroaches these habitats, the soil properties and species
composition change.  Only those meadows that are a result of thin soils, which prevent woody
vegetation, have remained relatively constant.  These habitats generally occur on south-facing
aspects which are more prone to periodic disturbances.  The introduction of exotic plant species
has also impacted meadow plant communities by changing species composition.

Vegetative Complexity
The landscape patterns of Oregon coastal forests have changed over the last century, affecting
associated plant and animal habitats (Ripple 1994).  Forest management converted large
interconnected patches of late-successional forest to young, managed plantations.  Managed
plantations have much lower vegetative diversity and structural complexity than unmanaged
forests.  For example, even-aged plantations typically are dense, and contain more evenly
spaced trees than do unmanaged forests.  Plantations have closed, uniform canopies with few
gaps.  Because of harvest and replanting regimes, trees in even-aged plantations tend to be
uniform in diameter, age and height (Spies and Franklin 1991), and trees or snags from the
previous stand are scarce or absent.  

Natural disturbances to unmanaged forests occasionally result in dense uniform stands, but
these may retain a great deal of variability and habitat complexity (depending on the site and
intensity of the disturbance).  On private land, only small, isolated patches of late-successional
forest remain.  Intensive forestry practices and short rotations that maximize yields discourage
vegetative diversity and structurally complex forest habitats.  
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Late-successional Forest Habitat and Function
The analysis area reserve network contains 36,396 ac  [LSR #261, TPCC, owl and murrelet
sites, Riparian Reserves, etc.] which are intended to provide long-term late-successional
habitat.  The region-wide LSR network is designed to accommodate the long-term needs of
these late-successional forest-associated species.  However, analysis at the subwatershed
scale is appropriate to ensure habitat for species with limited mobility and to accommodate
dispersal of late-successional wildlife species between LSRs.  Harvest of late-successional
habitats will continue in Matrix before similar habitat characteristics (broken and decayed trees,
down logs, snags, etc.) have fully developed throughout the reserve network.  The result is a
short-term decrease of late-successional habitats until reserves develop.

Only 12% of the analysis area contains stands >200 years of age.  Substantial forest acreage
will not enter the 201+ year age class for 50 more years (see Figure V.5).  Nearly all existing old
growth habitat is in Reserves and will not be harvested.

Microclimate
Past management has exposed certain key habitat components (snags and down logs) to
environmental extremes (temperature fluctuations and moisture loss).  This has directly affected
the microclimate of these components, reducing their habitat suitability.  Increased
fragmentation, which leads to an increase in edge effects, indirectly affects these same
components in adjacent stands within the depth of edge influence.  These actions have altered
key habitat components, leaving suitable microclimates primarily in older age classes.

Snags and Down Logs
Snag and down log abundance is believed to have declined dramatically over the last 50 years
(Spies et al. 1988).  Snag and down log abundance on private lands is likely to remain low. 
Although snag and down log abundance will be greater on BLM lands, it is likely to remain lower
than on equivalent-aged unmanaged lands.  According to Spies et al. (1988), down log retention
levels on Matrix lands are approximately 10-30% of the levels found in unmanaged stands. 
Snag retention is expected to roughly approximate that found in unmanaged stands of similar
age (see Table V.2).  One critical function of reserve areas is that they will eventually contain
snag and down log habitat consistent with unmanaged stands.

Snags
Current snag abundance is believed to be below the 40% level on most managed BLM lands. 
Field surveys are in progress and are expected to be available for subsequent project-level
NEPA analysis.  The Snag Recruitment Simulator model (Marcot 1991) suggests that
approximately two hard snags per acre (11" or greater DBH and distributed throughout the
landscape) are necessary in order to provide sufficient hard snags in the present and soft
snags in the future (see USDI 1997c, Appendix C, Table C-6).  The model further suggests
critical snag shortages in the near future unless additional snags are created through
management.  According to Cline et al. (1980), it takes up to 50 years for a hard snag to become
a soft snag (decay class 3+) making near-term shortages of soft snags unavoidable.

Location of snags is important.  A variety of decay classes, topographic positions, seral stages,
and distributions (i.e., singly, small and large clumps) need to be provided through time.  Past
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harvest practices left most wildlife trees on the edges of harvest units, which limited options for
creating snags in a variety of topographic positions.

The Coos Bay District RMP (USDI 1995a) directs that at a minimum, adequate numbers of
snags be retained to support cavity nesting species at 40% of potential population levels
throughout the Matrix.  It is possible to hasten the attainment of the 40% population goal on
Matrix lands by aggressive snag creation efforts.  Snag abundance is also believed to be low on
reserve lands; this condition also will persist without aggressive snag creation efforts.  Even if
this goal is achieved on BLM land, actual cavity nester populations in the watershed will likely be
lower, due to the lack of snags on adjacent private lands. 

Down Logs
Current down log abundance is believed to be below unmanaged levels on BLM lands.  Future
recruitment of down logs may be limited by the low numbers of snags and green trees retained
throughout the area, which often fall as they age.

Although the District RMP establishes interim guidelines for down log retention within
regeneration harvest units, these guidelines are considered a minimum.  More accurate models
are being developed to establish specific down log retention levels for groups of plant
associations or stand types.  In units harvested using minimum retention requirements, down
log volumes likely would be lower than the average for naturally regenerated forests, because
some class 3 to 5 down logs inevitably are destroyed during the logging process.

Landscape Pattern
Fragmentation is a threat to species with large home ranges, such as the American marten or
northern spotted owl.  Many existing old forest patches are too small to support successful
reproduction.  Further fragmentation of late-successional habitat will continue to reduce patch
size and create edges, thereby reducing the effectiveness of remaining interior habitat.  Most
late-successional forest patches can support one or more reproducing pairs of species with
small home ranges.  

Three factors determine the effective size of late-successional patches; 1) actual size, 2)
distance between similar habitats, and 3) degree of habitat difference of intervening forest matrix
(Harris 1984).  Patch size also has a major influence on key physical and biological conditions
which affect habitat suitability.  For example, some bat species select roost sites with very
specific habitat characteristics that are well protected from variations in temperature and
humidity.  These conditions can be found in interior portions of large late-successional forest
blocks.  Within small patches, environmental conditions are more variable and strongly
influenced by adjacent habitats.

Landscapes dominated by edge habitats favor generalist species at the expense of those
dependent on interior habitat and microclimate.  Some bird species may experience higher
failure rates due to predation and nest parasitism when nesting on edges (see Noss and
Cooperrider 1994 for a discussion).
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For now, protecting remaining refugia sites is critical to maintain populations of
late-successional species, and facilitate re-colonization of recovering habitats.  Based on the
existing age class distribution, four decades of growth will be needed for late-seral stands to
attain the vegetative and structural complexity of functional old-growth habitat.  See Section V.1
(Figure V.5) for projected future age class distribution on reserve lands.

Connectivity
Connections between habitat areas are especially important in fragmented landscapes.  Habitat
connections occur at two scales:  connections between large LSRs to facilitate movements of
fairly mobile species, and connections between habitat patches to facilitate movements of less
mobile species. 

In the long-term, connections between large LSRs should be accommodated by other reserve
and withdrawn areas.  CONN blocks, with additional standards and guidelines, are intended to
facilitate dispersal of mobile late-successional species across the landscape.

Existing 40+ age stands on Matrix land can reinforce habitat connections for the next 40 years
until the Reserves mature (Appendix A - Map A.23).  Given the management objectives for the
Matrix, deferring harvest everywhere for 40 years is unlikely.  Therefore, emphasis should be to
defer harvest as long as possible in stands that contribute most to connectivity.  Priority for
harvest deferral should be given to those stands which connect to adjacent subwatersheds or to
larger more contiguous stands.

Riparian Reserves on intermittent streams are particularly important for maintaining
connections between habitat patches.  They often connect upland and riparian habitats, and
together with perennial stream reserves, form continuous corridors through BLM lands.  Even
though 55% of Riparian Reserves are >40 years of age, their current fragmentation limits
connectivity (see Analysis Question V.1.7, and Figure V.2). 

Road Density
The current road density for the analysis area averages 4.11 mi/mi2.  The density of roads on
BLM lands is slightly lower at 3.93 mi/mi2.  The open road density is currently 3.65 mi/mi2.  The
maximum open road density cited in the RMP is 2.90 mi/mi2.  More information on roads can be
found in Section VI.3.

Roads increase access for legal or illegal hunting and vehicle traffic can harass wildlife. 
Negative effects are particularly well documented for large mammals such as elk (Wisdom et al.
1986).  Cole et al. (1997) noted vehicle traffic on secondary roads was greatest during fall
hunting seasons.  Even short, dead-end spur roads received an average of 171 vehicle
trips/month during hunting season.  A telemetry study of elk on a portion of the Coos Bay District
(Cole et al. 1997) found they avoid areas within 164’ of roads and poaching accounted for 50%
of the elk mortality.

Studies suggest some wildlife species, particularly small mammals and invertebrates, seldom
cross roads - even roads closed to vehicles (Noss and Cooperrider 1994).  However, roads can
also provide a travel path into interior habitat for edge associated species.  Gated roads which
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How does the LSR function in the larger LSR network?

ANALYSIS QUESTION V.2.9

What are management objectives for improving the function of connectivity on Federal
lands?

ANALYSIS QUESTION V.2.10

How are potential density management areas within the LSR determined?

still receive significant administrative use, or gates left open, also do little to reduce harassment
to wildlife.  Minimizing new road construction, decreasing open road density through
decommissioning, and revegetation decreases wildlife disturbance and barriers.

A portion of LSR 261 occurs in the watershed.  This LSR provides the only link between the
Siskiyou and Siuslaw complexes.  Refer to The South Coast- Northern Klamath Late-
Successional Reserve Assessment, May 1998 (USDA and USDI 1998) for further details.

1. Generally decrease fragmentation and edge contrast.  The following guidelines can be used
where practical:
] Concentrate harvest units in space and time.
] Use green tree retention or harvest prescriptions to feather edges of harvest units to

soften the transition across edges.
] Maintain diversity of canopy species and understory shrubs, including hardwoods, in

thinning units.

2. Maintain microclimate features of important special habitat areas such as seeps, springs,
meadows, and rocky habitats.

3. Maintain high quality late-successional habitat scattered throughout the watershed via the
Reserve network.

ANALYSIS QUESTION V.2.11

Treatments are targeted for stands aged 25-79 years-old and are a subset of the listed priorities
in the Late-Successional Reserve Assessment [LSRA] (USDA and USDI 1998:68).  Stands
younger than 25 years-old will be maintained, released, or pre-commercially thinned according
to the priority set forward in the LSRA.  The priority for management of stands >25 years-old in
the East Fork basin are discussed in the LSRA under the sections for maintenance
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(p. 79), stand conversion (p. 85 & 86), or density management (p. 80).  When funding is
available, the priority for management would be:

1. ensure the survival of existing conifer which are under severe competition from alder (and
other hardwoods) [release],

2. establish conifer where there currently is none [conversion],
3. thin overstocked stands to promote growth and accelerate the development of late

successional habitat characteristics [density management].

Because different activities are funded from different sources, and additional LSR objectives
(road density, riparian silviculture, etc.) factor into overall management objectives, it is probable
that multiple activities would occur simultaneously.  For example, not all release activities need
to be completed prior to conducting density management or conversion.  Additionally, the costs
for stand maintenance (i.e. timber stand improvements) and conversion in these age classes
are usually high and not revenue producing.  Some of the treatments would be unique in their
application with a moderate to high risk for not meeting their objectives.  At present, there is no
readily available source of funds for treating these stands.

Stand selection
Potential management areas were identified from a GIS map and aerial photography, then
categorized based upon the priorities above.  The categories are:

Category 1: Areas that require release treatments in order to maintain the existing conifer
component.  The LSRA states that “mixed [conifer-hardwood] stands with 40-50
well spaced, established, free to grow conifer may be on an acceptable trajectory”
(USDA and USDI 1998:86).  Category 1 stands were initially selected based on
visual observation and will require a field survey to determine whether they will
meet the desired trees per acre (TPA).

Category 2: Areas that need hardwood conversion from red alder to a conifer stand.  Some
stands were previously identified in FOI and some were from visual field
observation.  These stands will also require a systematic field survey to determine
whether they will meet the desired 40-50 TPA count.

Category 3: Conifer stands that are overstocked and require some level of density
management.  Areas within LSRs/MMRs were selected based on stand age and
guidance from the LSRA.  The selection criteria was:  areas within a ½ mi. radius of
a spotted owl site that are below the 40% habitat threshold core, and also between
30-39 years of age.  Areas outside of the ½ mi. radius were FOI units which ranged
from 35-79 years of age.

Ages were based on the year 2000, since it is unlikely activity would occur prior to that Fiscal
Year.  Administratively withdrawn areas were not included in the analysis [Timber Production
Capability Classification (TPCC) lands, occupied NSO and murrelet sites, etc.].  In order to
concentrate on areas economically or physically feasible to harvest, only areas AAAA5 ac. were
mapped.  Site-specific stand exams would identify actual tree stocking and appropriate
silvicultural prescriptions to obtain the desired stocking level.  The resultant management
recommendations can be found in Section VIII.
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What species of management concern are known or suspected to be present and what
are their habitat needs?

ANALYSIS QUESTION V.3.1

V.3 - SPECIES OF MANAGEMENT CONCERN

CURRENT CONDITIONS

Species of management concern include federal and state threatened and endangered
species, BLM sensitive species, and survey and manage/protection buffer species (USDI
1995a).  The management regime prescribed by the Northwest Forest Plan is expected to have
a high probability of maintaining well distributed viable populations of these species.  Table V.4
below includes these species, and other species of local concern.  These species of local
concern are listed below along with a brief description of the reason for their inclusion.  Only
species with a potential to be found in the analysis area were considered.  An exhaustive list of
all species occurring on the Coos Bay District can be found in the Big Creek Watershed Analysis
(USDI 1997c) Appendix C - Table C-1.

Table V.4
Wildlife Species Of Concern

SPECIES GROUP STATUS K/S COMMENTS
Threatened and Endangered Species

 Bald Eagle bird FT K
 Marbled Murrelet bird FT K
 Northern Spotted Owl bird FT K
 Peregrine Falcon bird FT K

BLM Sensitive Species
 Foothill Yellow-legged Frog amphibian BS K
 Northern Goshawk bird BS K
 Pileated Woodpecker bird BT K
 Purple Martin bird BS S
 White-f ooted Vole mammal BS S
 Cimicifuga elata plant BS S
 Erythronium revolutum plant BT S
 Euonymous occidentalis plant BT K
 Iliamna latibracteata plant BA S
 Pellaea andromedifolia plant BA S
 Phacelia verna plant BT K
 Romanzoffia thompsonii plant BS S
 Sidalcea cusickii plant BT K

Survey and Manage/Protection Buffer Species
 Del Norte Salamander amphibian C1/2 S
 Big Brown Bat bat PB K
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 Calif ornia My otis bat PB S
 Fringed My otis1 bat PB K
 Hoary  Bat bat PB S
 Little Brown My otis bat PB S
 Long-eared My otis1 bat PB S
 Long-legged My otis1 bat PB S
 Pacif ic Western Big-eared Bat bat PB S
 Silv er-haired Bat1 bat PB S
 Yuma My otis1 bat PB K
 Diplophyllum plicatum bry ophy te C1/2 S
 Kurzia makinoana bry ophy te C1/2 S
 Red Tree Vole mammal C2 S
 Helvella compressa f ungi C1/3 S
 Otidea leporina f ungi PB S
 Otidea onotica f ungi PB S
 Otidea smithii f ungi PB S
 Sarcosoma mexicana f ungi C3/PB S
 Lobaria linita lichen C1/2/3 S
 Pseudocyphellaria rainierensis lichen C1/2/3 S
 Blue-gray  Tail-dropper mollusk C1/2 S
 Oregon Megomphix mollusk C1/2 S
 Papillose Tail-dropper mollusk C1/2 S
 Allotropa virgata v ascular plant C/1/2 S

Species of Local Concern
 Dunn's Salamander amphibian BT K Riparian/talus associate
 Southern Torrent Salamander amphibian BS K Riparian associate
 Tailed Frog amphibian BS K Riparian associate

 Band-tailed Pigeon bird K Population declining
 Neo-tropical Migratory Birds bird K Habitat degradation and loss
 Sharp-shinned Hawk bird K Sensitive to thinnings
 Beaver mammal K Riparian associate
 Marten mammal BT K Population declining
1Also a Special Status species
Status (Reasons for Inclusion) - Special Status Species (See BLM Policy 6840 for definitions)

FT - Federally listed Threatened
BS- Bureau Sensitive Species
BA - Bureau Assessment
BT - Bureau Tracking
PB - Protection Buffer Species
C1/2/3 - 

K/S: K - Known to occur within the analysis area
S - Suspected to occur within the analysis area (suitable habitat present)

Threatened and Endangered Species

Marbled Murrelet
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There are at least 16 occupied sites in the analysis area; more are suspected.  The key habitat
features essential to the conservation of this species are individual trees with potential nesting
platforms, forests immediately surrounding these trees, and a landscape with increased
amounts of older stands and reduced fragmentation.  Typical nesting platforms are moss
covered limbs approximately six inches or greater in diameter or platforms provided by
brooming that has captured debris.  

Peregrine Falcon
There are no known eyries in the analysis area, although a pair of falcons were observed in the
vicinity of Dora in 1995.  Peregrine falcons nest on sheer cliffs ranging in height from 75-2,000 ft.
and prefer sites overlooking open areas, usually with water, where waterbirds are common. 
Eyries are located at 40-80 percent of total cliff height on sheer faces and are usually
inaccessible to mammalian predators.  Most eyrie cliffs in Oregon are ¼ to ½ mi. from riparian
(including ephemeral streams), lacustrine, or marine habitat, although further distances (up to
one mile) have been reported elsewhere.

Population density is most likely limited by nest sites.  Depending on the features, anywhere
from 100 yards to one mile from nest sites are defended.  A home range can be anywhere from
25-100 mi.2 in size.

Northern Spotted Owl
There have been extensive surveys conducted for spotted owls.  There are 15 known site
centers: two in GFMA, two in CONN, and 11 in Reserve land use allocations.  The long-term
conservation strategy is to provide suitable nesting, roosting and foraging habitat [stands AAAA80
years old (see Appendix A - Map A.21)] in the LSRs and younger-aged stands with habitat
suitable for spotted owl [defined as forests AAAA40 years of age (see Appendix A - Map A.23)]
between LSRs.  The analysis area has been well-surveyed for owls and additional owl sites are
unlikely given the marginal condition of habitat outside the LSR and the current distribution of
owl sites.

Private land will only marginally contribute to suitable spotted owl nesting, roosting, and foraging
habitat given the 40-60 year harvest rotation.  At present, 40% of federally-administered land is
suitable spotted owl nesting, roosting, and foraging habitat.  Loss of suitable habitat and
fragmentation is the primary threat to spotted owl populations (Thomas et al. 1990).

Approximately 57% of federally-administered land contains habitat suitable for spotted owl
dispersal, 78% of which is found in the reserve network.  Approximately 44% of the watershed
(all ownerships) contains suitable spotted owl dispersal habitat.

Table V.5 presents current and projected dispersal habitat availability.  The projected figures
incorporate recruitment of habitat in the Reserve designated lands.  We also assume
regeneration harvest on federally-managed lands (GFMA & CONN) and private lands will provide
dispersal habitat in a quantity similar to what they contribute now.  Dispersal habitat is projected
to increase over the next 40 years and reach equilibrium in 2038 with 90% of BLM-administered
land supporting dispersal habitat. 
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Table V.5
Current and Projected Dispersal Habitat Extent for Northern Spotted Owls

OWNERSHIP 1998 2018 2038

ACRES %OF
OWNERSHIP

ACRES %OF
OWNERSHIP

ACRES % OF
OWNERSHIP

Federal Reserv es 21,059 45 30,394 65 36,396 78

Matrix (GFMA & CONN) 5,777 12 5,777 12 5,777 12

Total Federal 26,836 57 36,171 77 42,173 90

Priv ate 10,842 28 10,842 28 10,842 28

Total All Ownerships 37,678 44 47,013 55 53,015 62

Even with the gradual reduction of suitable habitat in the GFMA, owl sites will persist and
produce young for the short-term.  However, the GFMA owl sites are expected to “wink out” and
support only occasional occupation thereafter.  Conversely, as conditions become suitable in
reserve allocations, owl populations should increase.

Bald Eagle
One bald eagle pair was observed nesting in 1991.  The nest attempt apparently failed and
follow-up surveys indicate the site may have been abandoned.  Private landowners above
Brewster Gorge have reported seeing eagles, but surveys to date have been inconclusive.

In the Pacific Northwest, bald eagles typically nest in multi-layered, coniferous stands with old-
growth trees located within ½ mi. from water (USDI 1986).  Suitable habitat is present along the
mainstem of the East Fork of the Coquille, but habitat surveys have not been conducted. 
Availability of suitable trees for nesting and perching is critical for maintaining bald eagle
populations.  Perch trees typically provide an unobstructed view of the surrounding area and are
usually near nests or feeding areas. 

The Pacific Northwest is a key area for wintering bald eagles and supports over 25% of the
wintering bald eagles in the lower 48 states (USDI 1986).  Winter roost sites have a favorable
microclimate providing protection from inclement weather.  Wintering sites are typically in the
vicinity of concentrated food sources such as anadromous fish runs, and high concentrations of
waterfowl or mammalian carrion.

Special Status Species
Plants

The key habitat features for special status plants typically are unique areas, such as rock
outcrops, meadows, riparian areas, seeps and springs, etc.  Any unique habitat has the
potential to yield special status plant species, however, the Coast Range of Oregon has
relatively few “rare” plant species, most likely due to low habitat diversity (Kaye et al. 1997).

Currently, three special status plant species, western wahoo (Euonymus occidentalis), spring
phacelia (Phacelia verna), and Cusick’s checker mallow (Sidalcea cusickii) are known to occur



East Fork Coquille Watershed Analysis May 2000

 V - 32

within the watershed.  Habitat for western wahoo includes shaded streambanks, wet areas in
forests (seeps and springs), and riparian areas.  This species has been found at one location
along Camas Creek.  Spring phacelia occurs on open moss-covered rock outcrops and
meadows and can be found within the China Wall ACEC.  Cusick’s checker mallow occurs in
open areas, such as rocky balds, usually in heavy soil (Hitchcock et al. 1961, Hickman 1993). 
This species has been found at three locations, also in the Camas Creek subwatershed.  At
least five other special status species could potentially occur within the watershed.

Surveys have not been conducted for any of these species.  Some have a wide geographic
distribution but generally occur in small populations while others are restricted to either a
narrow range or specific habitat type.

Animals
Bats

Bats are associated with a variety of habitat structures.  Buildings, bridges, rock crevices, tree
cavities or foliage, and fissured or loose tree bark offer potential roosting crevices.  Old growth
forests provide higher quality roost sites than younger forests (Christy and West 1993). 
Foraging areas include the forest and forest openings, riparian areas, and open water.

Voles
White-footed voles are perhaps the rarest rodent in North America (Verts and Carraway 1998). 
The white-footed vole inhabits riparian areas, particularly along small streams with a mature
alder forest component (Maser et al. 1981).  White-footed voles are susceptible to habitat loss
and fragmentation.  Projects which reduce mature alder riparian habitat could affect local
populations or fragment what is probably an already highly fragmented distribution (see Section
VII).  It could be important to maintain some alder, even in areas targeted for hardwood
conversion. This rare vole has been documented in the Umpqua Resource Area, near Bandon,
and further south in the district.  Survey efforts for white-footed voles have been largely
unsuccessful (e.g., Roseburg BLM 1996 effort).  Presently, there is no survey protocol available.

Survey and Manage/Protection Buffer Species
Plants (Including Fungi, Lichens, Bryophytes, and Vascular Plants)

Survey and Manage (Component 1 and/or 2)/Protection Buffer plant species currently are not 
known in the analysis area.  Formal surveys have not been conducted for these species.  Many
species potentially could occur within the watershed (refer to Table C-3 in the ROD (USDI
1995a) for a list of all Survey and Manage species, pages C-49 to C-61).  The species listed in
Table V.4 are those which have been located in similar habitats throughout the District.  Very
little habitat and distribution/abundance data currently exists for most of these species. 

] Incidental locations for Component 1 and 2/Protection Buffer fungi species (Sarcosoma
mexicana and Helvella compressa) have been found across the district and in adjacent
watersheds, but none are currently known within the analysis area.  Key habitat components
for fungi are soil, needle duff, decaying wood (saprobes), and the enclosing roots of most
vascular plant species (mycorrhizal).  Those species that occur in decaying wood appear to
have a definite successional pattern based on the level of decomposition.
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] Incidental surveys for bryophytes have been conducted in nearby Cherry Creek Research
Natural Area (RNA) in Middle Creek subwatershed, and in the Brummit Creek subwatershed. 
Locations of Diplophyllum plicatum  (Component 1/2), and Ulota megalospora (Protection
Buffer) have been discovered at Cherry Creek RNA and in other adjacent watersheds.  One
location of the liverwort, Ptilidium californicum  (Component 1/2) has been found in an
adjacent watershed.

] Very few surveys have been conducted for lichens, and no Component 1 and/or 2 species have
been located.  Several locations of other Survey and Manage Component 3 and 4 lichen
species (Lobaria spp., Usnea longissima, Pseudocyphellaria spp., Nephroma spp.) have
been documented in the analysis area while conducting other surveys.

] Lichens and bryophytes occur on a variety of substrates including rock, soil, decaying wood
(snags and down wood), and live trees (epiphytes).  Epiphytic lichen and bryophyte species
require relatively stable substrates such as tree boles and large lateral limbs.  Hardwood
tree and shrub species also are important in providing suitable substrates for lichens and
bryophytes.  Multiple layers of vegetation in older forested stands provide more suitable
habitats for lichens and bryophytes than homogenous, younger-aged stands.

] No locations of any Survey and Manage vascular plants have been documented, and with the
exception of Allotropa virgata, this watershed is not within the range of any of these species. 
Allotropa virgata (candystick) often has been referred to as a saprophyte due to its
achlorophyllous (non-green) nature.  In actuality it is a mycotroph (a plant that obtains
necessary nutrients from a mycorrhizal fungus associated with its roots).  This fungus is
mycorrhizal with a photosynthezing plant (typically Douglas-fir).  The candystick may actually
be parasitic on the fungus, but it is thought that from this interaction, all three species
(Candystick, fungus, and conifer) may benefit (Castellano and Trappe 1985).  Candystick
occupies well-drained soils, often with abundant down wood (especially Decay Class 4 and
5) within most coniferous and mixed forest vegetation series.  It is not restricted to late-
successional conditions but its largest populations occur in these older forest habitats.

Mollusks
According to Version 2.0 of the mollusk survey protocol (Furnish et al. 1997), three species of
terrestrial mollusks will require surveys prior to ground-disturbing activities.  These are the blue-
grey tail-dropper (Prophysaon coeruleum), papillose tail-dropper (Prophysaon dubium), and
Oregon Megomphix (Megomphix hemphilli).  No surveys have been conducted for these species
within the analysis area.  It is highly probable that all three species will be located during
upcoming surveys.

Key habitat components for Survey and Manage mollusks varies among species.  Suitable
habitat for Oregon Megomphix includes moist conifer or conifer/hardwood (bigleaf maple) mixed
forests up to 3,000’ elevation.  Key habitat components for these species are leaf litter; under
large bigleaf maples, near down logs and beneath sword ferns.  

Habitat for both tail-dropper species includes conifer forests, typically with a hardwood
component.  The key habitat components for these species are conifer and hardwood logs,
ground litter and mosses, and leaf litter under shrubs.
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Red Tree Vole
Red tree voles (RTV) are arboreal rodents that occur in patchy distributions primarily in late-
successional forests (Huff et al. 1992).  Red tree voles are most commonly found in Douglas-fir
stands, though they are occasionally found in grand fir, Sitka spruce, and western hemlock. 
They have been found in all Douglas-fir forest age classes, but tend to be significantly more
abundant in mature and old-growth forests (USDA and USDI 1996).  In younger forests, nests
typically are located along the tree boles just above a whorl of branches.  In older forests, nests
are in the outer edges of large lateral branches.  Canopy continuity in stand ages >40 years
appears to be the key habitat feature for this species.

The analysis area is within the range of this species, and approximately 44% (stands age >40
years) is suitable habitat.  There are no documented observations of red tree voles, however, a
spotted owl pellet analysis conducted in 1995 revealed RTV bones in samples taken at several
known owl sites (survey on file at Coos Bay District office).  

Del Norte Salamander
The analysis area falls within the 25 mile-radius of the northernmost Del Norte salamander
(Plethodon elongatus) location, therefore surveys will be required prior to ground-disturbing
activities.  No surveys have been conducted within the watershed at this time.  Surveys
conducted for this species within Big Creek and Sandy Creek subwatersheds (immediately to
the south) have not located any Del Norte salamanders.

Del Norte salamanders are found primarily in forested (mixed conifer-hardwood) talus habitats. 
Suitable habitats include deep cobble-sized talus with interstitial spaces sufficient to allow them
to retreat far below the surface rock to escape temperature extremes and drying.  In forested
areas, they also can be found in surface duff or under rocks and shed bark.  They also may be
located where deep talus is abundant although canopy cover is lacking.

Species of local concern
Birds

Two Accipiter species (Northern Goshawk and Sharp-shinned hawks) have been observed in
the watershed and are associated with a variety of forest types, age classes and conditions. 
Few surveys have been conducted for these species and there are no documented nest
locations.

Primary cavity nesters such as Pileated, hairy and downy woodpeckers excavate cavities and
forage on down logs and snags.  The cavities they create provide nest and den sites and are a
critical habitat component for secondary cavity nesters like screech owls, chickadees and small
mammals such as flying squirrels.

Band-tailed pigeons use a variety of forest habitats and feed primarily on berries and nuts.  They
occur in low numbers and seem to have experienced a general population decline from the mid
1960s to the late 1980s (Jarvis and Passmore 1992).  Declines throughout their range may be
due to reduced forage, mineral sites, and nesting habitat; and increased pressure from
agricultural interests and hunting on their winter ranges.  There have been no formal surveys for
this species conducted.
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Neo-tropical migratory birds (NTMB) are species that breed in North America and spend their
non-breeding period south of the United States. This includes most species of familiar bird
groups such as the flycatchers, vireos, swallows, thrushes, warblers, and hummingbirds.  They
nest in a variety of forest age classes, some building nests in low shrubs while others nest high
in the forest canopy.  Long-term data is essential to the assessment of population trends, and
as Andelman and Stock (1994) suggest, we lack the information needed to determine long-term
population trends.  For most species, we do not have information on specific micro-habitat
features that effect reproductive success and/or survivorship during the breeding season.

Mustelids
American marten are uncommon here, and populations within the state probably are in decline
due to habitat loss.  Occasional sightings have been documented in the district over the past 10
years, however, their current abundance and distribution is unknown.  Two sightings have been
recorded in the watershed.  Marten typically are associated with large, contiguous blocks of late-
successional forests which contain abundant down logs and snags.  Several studies have
shown associations with down logs and riparian areas (for example, see Ruggiero et al. 1994). 
The analysis area contains a number of late-successional forest blocks (80+ year old) which
may provide sufficient suitable habitat to support marten.

Beaver 
Beaver is an example of a “keystone” species which affect many other species through habitat
development.  Beaver fall trees and store limbs of shrubs and trees in streams providing habitat
for many vertebrate and invertebrate aquatic species.  In larger streams, they build lodges
against the bank, into which tunnels are dug (Verts and Carraway 1998).  In smaller streams
(where water flow is not too great) their dams also pool water, creating aquatic habitats that
expand shorelines, promoting habitats for avian species.  Pooling water also creates watering
sites for large mammals, supports wetland vegetation for many small mammals and in some
areas may be the only available fresh water source during periods of low flow.  Available beaver
habitat is related to the presence and health of riparian areas.

Beaver are shot or trapped by the government animal damage control agents or private land
owners to limit the amount of flooding of agriculture land.  There is no recognized management
plan for beaver other than to eliminate animals in problem areas.  There are recorded
observations of beaver in the analysis area, but no inventories have been conducted to date. 

Amphibians
Dunn's Salamanders, Southern Torrent Salamanders and Tailed Frogs are considered riparian
associates, spending a portion of their life-cycle in streams or seeps as well as occupying
adjacent up-slope habitats.   There are general statewide range maps and general natural
histories of species to describe habitat areas.  No intensive inventories have been conducted,
so little detailed information is available.  Spot checks and random “grab” sampling has
confirmed that there is a variety of herptiles in the watershed; however there is a poor
understanding of their population densities, distributions and trends.  
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How do plant and animal species influence ecosystem processes?

ANALYSIS QUESTION V.3.2

SYNTHESIS AND INTERPRETATION

Many species groups (arthropods, fungi, lichens, and bryophytes) (Rhoades 1995) or in some
cases individual species (such as beaver and cavity nesters) have important ecological roles in
ecosystem processes.

Arthropods associate with a variety of forest layers and structures.  Arthropods have critical roles
in ecosystem function such as nutrient cycling, foundation of terrestrial food webs and in some
cases help create structures (snags) suitable for other vertebrate species.

Beaver provide flood control, large complex pools, channel complexity, alcoves, and certain
riparian vegetation important for aquatic and riparian species.

Cavity nesters provide nest and den sites and are a critical habitat component for secondary
cavity nesters like screech owls, chickadees and small mammals.

Vascular plants are the largest and most dominant organisms in forested conditions and
function as the primary producers, which form the foundation of food webs.  They provide the
substrates and habitats for other organisms; influence microclimate; and provide forage, hiding
and thermal cover for many animal species.

Fungi profoundly affect nearly all ecological processes and events, either directly or indirectly,
which occur in temperate coniferous forest ecosystems (Trappe and Luoma 1992).  The
ecological roles of fungi are diverse and appear to be important in the stabilization and
maintenance of coniferous forest ecosystems.  Ecological roles that these species play include;
mycorrhizal associations with all conifers and many other vascular plant species, nutrient
cycling (decomposers), soil aggregation, food webs, and diseases.

Bryophytes play important roles in maintenance of ecosystem stability.  The most important
roles these species have are in nutrient cycling and functioning as hydrologic buffers.  Other
roles that bryophytes have include; providing food and habitat for many invertebrates and
vertebrates, maintenance of forest stream ecosystems, maintaining soil stability and providing a
seed bed for many plant species.

Lichens contribute to:

] forest nutrient cycling,
] water retention (via precipitation and fog interception),
] providing organic matter for other organisms (through litterfall),
] increasing soil moisture holding capacity,
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How have management activities interacted with natural processes to change the
abundance, distribution and movements of these species or the character of their

habitats?

ANALYSIS QUESTION V.3.3

What are the objectives for species of management concern on Federal lands?

ANALYSIS QUESTION V.3.4

] providing a food source for many invertebrate and vertebrate species, and
] providing nesting material for myriad bird species.

Past BLM land management practices most likely have altered species composition and their
habitats over time.  Impacts include:  fragmentation and loss or change to key habitat
components due to harvest activities; alteration of disturbance regimes (most importantly fire
suppression); disturbance or harassment during critical life functions such as reproduction,
rearing, etc.; and, introduction of exotic species.  In many cases past management practices
have favored generalist species.  Fragmentation has increased the edge to interior habitat ratio. 
Therefore, species requiring large home ranges (i.e., northern spotted owl) have experienced a
decrease in functional [interior] habitat.  Fire suppression has prevented maintenance of
disturbance-dependent habitats, such as meadows, and also reduced snag creation.  Ground-
disturbing activities and accompanying noise may harass species during critical life functions
causing reproductive failures, etc.  Exotic plant species have the ability to out-compete native
plant species, which may result in a reduction of habitat quality for species dependent on native
vegetation. 

Species requiring old-growth forest habitats, or key habitat components (snags, complex tree
canopies, down logs, etc.) have been most affected.  Populations of these plant and animal
species have declined dramatically, and many are restricted to small isolated habitat islands. 
The small size and isolation of these populations put these species and ecological
communities at risk (Noss and Cooperrider 1994). 

One of the major goals identified in both the NWFP (USDA and USDI 1994) and the District RMP
(USDI 1995a) is to protect, maintain and restore the native wildlife habitats, biological
communities and ecological functions to federally managed forest lands.  Due to the large
number of native plants and animals, and the limited understanding of their ecology and habitat
requirements, managing forests to provide habitat on a species by species basis would be
ineffective (Marcot et al. 1994).  Instead, forest management should focus on emulating the
habitat patterns and ecological processes which created and maintained the natural forest
landscape.
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Given the current political and social environment, fully emulating all the characteristics and
ecological processes of the natural forests is not feasible.  For example, reintroducing large-
scale catastrophic fires would present an unacceptable threat to homes and private property. 
However, by implementing standards and guidelines, many key habitat components found in
undisturbed ecosystems can persist in managed forest stands.

The general management objectives for species of concern are:

] to prevent local extirpation and contribute to recovery of special status species and other
species at risk, and

] to maintain or restore a landscape conducive to movement of individuals among habitat
patches.

Threatened and Endangered Species
Management objectives for threatened and endangered species are outlined in the BLM Manual
6840.06(A).  The major objectives are:

1.  Conserve T&E species and the ecosystems on which they depend.
2.  Ensure that all actions authorized, funded, or carried out by the BLM are in compliance with

the ESA.
3.  Cooperate with the FWS/NMFS in planning and providing for the recovery of T&E species.
4.  Retain in Federal ownership all habitat essential for the survival or recovery of any T&E

species, including habitat used historically by these species.

Each of these four species (the Marbled Murrelet, Northern Spotted Owl, Peregrine Falcon and
the Bald Eagle) have a Recovery Plan that outlines specific goals.  Typically, the main objectives
of these plans are to outline steps that will  provide secure habitats and increase populations to
levels where it may be possible to delist the species.

Special Status Species (Not Federally Listed)
The management objective for special status species is to ensure that actions authorized on
BLM-administered lands do not contribute to the need to list special status species under
provisions of the Endangered Species Act (BLM Manual – Section 6840). 

Survey and Manage/Protection Buffer Species
The management objective for Survey and Manage/Protection Buffer species is to maintain their
viability, at both site-specific and range-wide scales.  The appropriate protocols will be applied
during project planning so as not to impact species viability.

Fungi
 ]Survey areas across land allocations to determine distribution and abundance of these

species across the landscape.
] Since any new location of a Survey and Manage Component 1 fungi will be the first for the

watershed (and district) these locations should be managed according to the Fungi
Management Recommendations, which typically means to not change the current habitat
conditions (shade, temperature, substrate, relative humidity, etc.).
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] Maintain ample supplies of down wood as well as a distribution of all decay classes across
the landscape to the extent possible.

] Leave at least a minimum of 15% green trees in regeneration harvest units in clumps (these
clumps could be focused in areas with concentrations of down wood).

Lichens/Bryophytes
] Conduct inventories other land use allocations to develop understanding of distribution and

abundance of lichen species.
] Maintain well-distributed patches and individual green trees within harvest units.  These

trees should be retained over several rotations.  Trees considered for retention should
have a high diversity of structure, such as those trees that are leaning, with asymmetrical
crowns and large lateral branches will provide more substrate availability for lichens (and
bryophytes).

] Maintain ample supplies of down wood as well as a distribution of all decay classes across
the landscape to the extent possible.

] Manage newly discovered locations to maintain the existing habitat conditions.
] Retain hardwoods, especially bigleaf maple, for those species dependent on these

substrates.

Mollusks
] Manage known sites to maintain local and range wide viability of those species.  This may

include a variety of management options based on species, number of locations found,
amount of adjacent areas surveys (particularly reserve areas).

] Survey reserve areas to determine abundance and distribution of these species across the
landscape.  If locations are found within reserve areas these will provide flexibility in
managing those sites located within project areas.

] Retain hardwoods, especially bigleaf maple, for those species that are dependent on their
litter fall.

] Maintain well-distributed patches and individual green trees within harvest units.  These
trees should be retained over several rotations.  

] Survey riparian reserves before any adjustments are proposed.  Maintain existing riparian
reserve widths in areas where these species are found.

] Maintain ample supplies of down wood as well as a distribution of all decay classes across
the landscape to the extent possible.  Make sure that at least 80% of these areas
maintain the current microclimate conditions to prevent logs from drying out.

Red Tree Vole
The management objective for Survey and Manage/Protection Buffer species is to maintain their
viability, at both site-specific and range-wide scales.  The appropriate protocols will be applied
during project planning so as not to impact species viability.

Amphibian (Del Norte salamander)
The management objective for Survey and Manage/Protection Buffer species is to maintain their
viability, at both site-specific and range-wide scales.  The appropriate protocols will be applied
during project planning so as not to impact species viability.
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What is the current distribution and level of infestation of Port-Orford-cedar root rot?

ANALYSIS QUESTION V.4.1

Species of Local Concern
The objective is to ascertain their status and determine appropriate management responses,
based on analysis of these data. 

V.4 - NON-NATIVE PEST SPECIES
PORT-ORFORD-CEDAR ROOT ROT

REFERENCE CONDITIONS

Port-Orford-cedar (POC) (Chamaecyparis lawsoniana) is native to the analysis area and at the
northern extent of its range (Burns and Honkala 1990a: Figure 1).  Timber stands north of the
East Fork Coquille River average @@@@1% POC, compared to stands south of the East Fork Coquille
River, which average 8% POC in trees/acre.  The analysis area incorporates approximately 2.5-
5.0% of the total range of POC. 

The amount of POC is low, averaging 4.6% trees/acre for the entire watershed and only one
percent of the total stems in timber stands @@@@40 years old.  POC exists primarily as an
intermediate to overtopped tree in the overstory and occasionally as seedlings in the understory.

Port-Orford-cedar root rot, Phytophthora lateralis (PL), was introduced unintentionally in the
Pacific northwest as early as 1923.  Seedlings infected with this fungal disease can succumb
within a few weeks; large trees may live up to five years.  After infection, resting spores survive at
least seven years in the root system of a dead host.  The spread of PL generally is limited to wet
or moist soil conditions.  During dry conditions, the prevalent type of spores (resting spores) are
not infectious and are not easily transported.  Zoospores are infectious, but cannot survive
temperatures greater than 20b C.  They also will not survive indefinitely in the soil without a host.

The spread of the disease is influenced by natural events and human activities.  The fungal
spores are mobilized by water (natural infiltration or erosion) which rapidly spreads the infection
downstream.  Spores can also be moved in mud carried about by wildlife, construction
equipment, vehicles, humans, and domestic animals.

CURRENT CONDITIONS
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What is the potential for continued introduction and spread of the disease?

ANALYSIS QUESTION V.4.2

Systematic surveys to identify disease locations adjacent to roads (within 50 ft.) in the
Myrtlewood Resource Area was completed June 1997.  Additional aerial photo reconnaissance
of the general landscape was completed April 1998.  Maps detailing infected locations based on
these surveys are available at the BLM office.
 
There are 32 infection sites totaling KKKK51 ac on BLM-administered lands and 18 infections
totaling 65 ac on private lands in the watershed outside of the roadside survey area.  Only two
infection sites were found north of the East Fork Coquille River, both in T28S, R11W, Section 11,
for a total of 16 ac.  Tractor logging in the 1940s may have been responsible for this infection. 
Eight sections south of the East Fork Coquille River contain PL infections totaling 35 ac.

Areas not showing infection now may show symptoms as the disease progresses in infected
trees.  Infection sites are mainly along roads, old skid trails, riparian areas adjacent to roads,
and POC trees that have had boughs harvested.

SYNTHESIS AND INTERPRETATION

Low Risk and High Risk PL Infection Sites
A ‘Low Risk/High Risk Site’ analysis approach was designed as a means of evaluating effects
of PL on POC populations and maintaining the population viability of POC.  This strategy is
described in Zobel et al. (1985).  Under ‘General Guidelines for Future Management’ (p. 132),
this document states:

Concentrate cedar production as high above and as far from infection sources without unreasonably
limiting the amount of growing stock.  Concentrations of cedar should be on high ground and well away
from roads.  The ratio of cedar to other species should decrease close to roads and on more gentle
slopes.

High Risk Sites
High Risk sites are areas within 50 ft. of all roads and streams.  Along roads, the majority of PL
infections have been identified within the first 30 ft. of adjacent stands.  The extra 20 ft. is for
additional protection along these edges.  The distance from stream edges is based on the root
width of an average POC tree in a 49 year old, 90% pure POC stand [this distance is 6.7 m or 22'
(Gordon 1974; Gordon and Roth 1976)].  An additional 28 ft. distance is added to the root width
to buffer the area that may come in direct contact with PL spores in stream channels.  This
concept is further supported by Zobel et al. (1985), which states on page 135:  “Where water is
the only probable means of disease spread, the shift to higher ground need be no more than 15
meters (49 feet) ...” for POC.

PL spores from initial infection sites adjacent to streams or free standing water can spread at ½
mi. per year (Goheen 1997).  Humans, animals, equipment, and vehicles can introduce infected
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What ecological processes would be altered should Port-Orford-cedar be lost, or
populations greatly reduced?

ANALYSIS QUESTION V.4.3

What are the management objectives for control of Port-Orford-cedar disease on Federal
lands?

ANALYSIS QUESTION V.4.4

soil to areas adjacent to roads.  It should be noted that potential spread of PL by off-highway
vehicles (OHVs) is typically limited to active or abandoned roads and trails.

Low Risk Sites
Low Risk Sites comprise 79% of the analysis area acreage (all ownerships).  Public and private
lands have a similar proportion of Low Risk acreage; 80% of the BLM-administered land base
versus 78% of private ownership.

Rate of infection spread is very slow across- or up-slope, occurring at one tree/year from the
initial site (Goheen 1997).  In these directions, root contact (or grafting) between POC trees is
the primary mechanism of spread.  Spread of the disease by root grafting in mixed species
stands is not a significant feature in the overall disease spread pattern (Gordon 1974). 
Because the analysis area is composed of mixed species stands with POC as a minor
component (4.6%), infections in Low Risk Sites are not likely to spread.  This indicates there will
continue to be a viable population of POC in the watershed.

Risk of PL spreading uphill or downhill from roads is very low if all POC AAAA1" diameter has been
removed within 25-30 ft. of roads (Goheen 1997).

It is unlikely that PL will result in the extirpation of POC.  Even in areas of heavy disease
occurrence, such as roadsides and private land, POC continues to exist.  POC is a prolific
seeder and produces seeds early, between 5 and 9 years of age.  POC produces seed every
year with heavy seed crops every 4 or 5 years.  Some POC exhibits a degree of resistance to the
disease.

Populations levels in the East Fork are not likely to be greatly reduced due the following:

] the relatively low level of infections in Low Risk sites;
] the low percent of POC in timber stands (root grafting is not likely to occur);
] the prolific seeding of the species; and,
] future management actions including:  roadside sanitation, dry season operations, surfacing of

roads, cleaning of equipment prior to entry into the area, thinnings, and planting of POC in
Low Risk Sites.
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What is the current status of noxious weed spread?

What is the ecological impact of noxious weeds?

The basic strategy for POC management on Federal lands in the East Fork watershed is:

] to manage Low Risk Sites for the long term POC population viability;
] to limit the spread of PL within the High Risk Sites; and,
] to prevent disease movement into Low Risk areas.

Design features and mitigation consist of active treatments on the High Risk Sites (i.e., roads
and streams) and passive management of Low Risk Sites across the landscape.  This strategy
should work well in this basin, as POC is scattered and well distributed in stands away from
streams and roads.

NOXIOUS WEEDS

CURRENT CONDITIONS

ANALYSIS QUESTION V.4.5

Noxious weeds [scotch broom (Cytisus scoparius), french broom (Genista monospessulana),
and gorse (Ulex europaea)] are known throughout the watershed, but with a few exceptions are
generally scattered in relatively small (<200 individuals) isolated occurrences.  However, there
are a few locations of scotch broom with well over 1,000 individuals.  Other noxious weeds
(Canada thistle, Klamath weed, tansy ragwort, bull thistle) also are present but: 

(1) are not in sufficient numbers to be of management concern; 
(2) are managed through biological control efforts, or; 
(3) are not expected to increase significantly.  

All of these locations are along roads or in adjacent disturbed areas.  Gorse locations can be
directly attributed to contaminated equipment.  The majority of the road systems were
inventoried for weeds in 1997, and most inventoried BLM locations of french broom were hand
treated in 1998. 

SYNTHESIS AND INTERPRETATION

ANALYSIS QUESTION V.4.6

Noxious weeds have the ability to overtake and eliminate native vegetation by competing for
water, sunlight, nutrients, and physical space.  The broom species and gorse have the ability to
fix nitrogen and are able to establish on nutrient-poor sites.  This adaptation gives these
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What is the potential for the spread and greater impact of noxious weeds?

What are the management objectives concerning noxious weeds on Federal lands?

species an ecological advantage over most native species.  Indirectly, these species can impact
wildlife by creating less desirable forage and reducing habitat quality.  It appears that only a few
generalist wildlife species utilize noxious weeds.

Noxious weed species have seeds that are able to remain dormant in the soil up to 80 years.  If
rotations of activity are short enough, weed species will  re-invade areas with increased density 
following surface disturbance (natural or human caused) events.

ANALYSIS QUESTION V.4.7

The analysis area is treatable, but needs immediate attention to prevent further spread and
degradation of the watershed by increased populations of invasive non-native species. Current
populations and frequency distribution indicate a significant number of satellite weed
communities and a few locations at epidemic levels.  This pattern indicates that future epidemic
spread should be expected from the current satellite communities.

ANALYSIS QUESTION V.4.8

The management objectives are:

] Maintain a “no weed” tolerance policy on all facilities or developed sites.
] Treat and manage current populations at levels below management concern (such as with

tansy ragwort or Klamath weed).
] Ensure program actions do not cause or contribute to the spread of these species by changing

behavior through standard weed prevention activities and awareness.
] Immediately suppress and/or eliminate future outbreaks through an integrated management

program composed of prevention, detection, control (manual, mechanical, chemical,
biological), and education.

] Restore disturbance sites by implementing a native species program which reduces the risk of
re-infestation.
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What and where were the major prehistoric and historic human uses?

ANALYSIS QUESTION VI.1.1

SECTION VI
HUMAN USES

VI.1 - GENERAL
REFERENCE CONDITIONS

Prehistorically the watershed was a resource acquisition area and travel route for Native
Americans.  It also may have been the location for one or more villages and camps, although
none have been documented.  During late prehistoric times, the native people, now federally-
recognized as the Coquille Indian Tribe (CIT), had a primary permanent village near what is
now the town of Myrtle Point (Coquille Indian Tribe, n.d.), see Appendix A - Map A.1a.

Historic settlement began in the early 1850's after the discovery of gold in the coastal sands
and in gravels within the Coquille River estuary.  By 1856, Euro-American settlements had
spread throughout the region.  Recurring conflicts between Indians and settlers resulted in
wholesale relocation of remaining Indian populations to northern Oregon reservations.

Euro-American settlement accelerated in the 1860s, but inadequate transportation routes
limited development of the area.  In 1868, Horace Brewster followed a long-used Indian trail
from the Roseburg vicinity to an upland valley (which now bears his name) in the middle of
the watershed.  He homesteaded at the west end of Brewster Valley and developed the route
between Coos Bay and Roseburg into a pack trail (Beckham 1997).  At this time there were
Euro-American settlements at Lookingglass, in the Umpqua Valley (near Roseburg), and
Coos City (on Isthmus Slough) on the coast.  However, the travel route along the East Fork
Coquille River was only lightly settled.

In 1869 the U.S. Congress approved the use of land grants to encourage private road
construction linking inter-mountain valleys (Umpqua and Rogue) to the southern Oregon
coast (Beckham 1997).  The development of the east-west route through the watershed,
which came to be known as the Coos Bay Wagon Road (CBWR), was the result.  Even today,
this is the main east-west travel route through the watershed.  Much of the secondary forest
road system within the watershed branches from this main route.

The Coos Bay and Roseburg BLM Districts recently co-sponsored historic research about the
CBWR.  Dr. Stephen Dow Beckham’s research resulted in a 1997 report (Coos Bay Wagon
Road:  Historical Investigations and Identification of Interpretive Options) documenting CBWR
development and use.  This report provides an account of the personalities and history
behind
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What and where are the dominant current human uses?

ANALYSIS QUESTION VI.1.2

the wagon road’s development, title transfers for the roadway and associated land grants,
and the 1918 Federal government revestment of the remaining unsold land grants.  A copy is
retained on file at the Coos Bay District office.

The CBWR provided the earliest overland public transportation between Roseburg and Coos
Bay, beginning in 1872.  Although initial road use was high, it later became mainly a route for
mail delivery and the telegraph line between Roseburg and Coos Bay (Beckham 1997).  The
CBWR ceased to be a primary travel route when more comfortable competing routes were
completed via the Umpqua River (through Scottsburg and Reedsport) and the Middle Fork
Coquille River (through Camas Valley and Bridge).  The Middle Fork Coquille River route (now
Highway 42) completed during the 1920s, had a better road bed and was served by more
modern coaches (Beckham 1997).

Development of specialized trucks which could move large logs stimulated the growth of a
forest road system.  Use of motorized equipment accessed more remote forests than had
been previously possible.  After WWII, timber companies improved the CBWR and attached a
network of ridge and valley-bottom roads, so logs could be transported to the mills.

CURRENT CONDITIONS

The human population centers in the watershed are two small communities, Dora and
Sitkum.  Dora’s population is estimated at 150 families (500-600 people), while Sitkum’s is
about 90 families (300-350 people).  Neither town is incorporated and both are administered
by Myrtle Point.  Dora has one small market and a public library attached to a firehouse. 
Sitkum has no commercial businesses or public buildings.  There are some farms and
ranches located within these communities.  Both towns are primarily “bedroom communities”
to the larger towns of Coos Bay, North Bend, Roseburg, Coquille, and Myrtle Point.   Most
visitors recreating in the watershed are from these nearby towns.  However, the “Growing
Forest Driving Tour” and accompanying recreation stops (Burnt Mountain recreation site and
Brummit Fir) bring tourists into the watershed via the Burnt Mountain Access Road.  The
CBWR is a popular road for tourists as well as locals.  The majority of recreation can be
characterized as dispersed.  Fishing and swimming are the most popular recreational
activities along the CBWR.  In addition, the annual Lookingglass to Coos Bay Bike event is
routed along the CBWR.  In the rest of the watershed, hunting and mushroom picking are
dominant recreation activities.  Other recreational activities include: target shooting,
horseback riding, off-highway vehicle driving, hiking, and mountain biking.
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VI - 5

What are the cultural resources?

ANALYSIS QUESTION VI.1.3

Developed Recreation Sites
Most developed recreation sites (day use and overnight campgrounds) within the watershed
are not managed by the BLM.  The only developed site the District manages is the Burnt
Mountain Recreation Site (a.k.a. Skeeter Camp).  However, there are several sites located
immediately outside of the watershed including Rock Creek and Cherry Creek.  Burnt
Mountain Recreation Site receives approximately 1,000 visits a year.  Other recreation sites
not managed by the BLM include:

] Judge Hamilton Park (Coos County – day use only),
] Frona Park (Coos County – camping and day use), and
] Maria Jackson State Park (Oregon State Parks – day use only).

These recreation sites seem to be meeting current demand.  However, if the Coos Bay
Wagon Road were to be designated as a scenic/historic byway, as currently proposed, or if
visitation increases, there may be a need for more developed sites.

Dispersed Recreation Opportunities
There are numerous dispersed camping sites around the watershed.  During elk and deer
hunting seasons, it is common to find “camps” at many logging landings, rock quarries, and
water holes.  The majority of dispersed camps are on or immediately adjacent to established
roads, so impacts like soil erosion and compaction are relatively minor.  The need to monitor
and manage dispersed sites may arise if dispersed camping increases.  Actions like
“hardening” of some sites may become necessary.

Bank fishing is popular, primarily along mainstem river.  Fishing from driftboats is prevalent
below Brewster gorge during Steelhead season. 

Trail Opportunities
The only District-maintained trail is the 0.5 mi. long Doerner Fir Trail.  This trail (appropriate
for hiker use only) provides a scenic, old-growth forest experience, including the world’s
largest known Douglas-fir tree.  There currently are no trails appropriate for equestrians and
mountain bikers. 

Tioga Special Recreation Management Area (SRMA)
The Tioga SRMA was created in recognition of existing and potential recreation opportunities
in the central portion of the District.  SRMAs are intended to provide the public a better means
of taking advantage of the full breadth of recreational sites and opportunities in the area. 
Federally-administered lands in Steel Creek, and Dora drainages, and the entire Brummit
Creek subwatershed comprise KKKKa of the Tioga SRMA (14,881 out of 42,540 ac).  SMRA
planning uses a more ‘holistic’ approach, allowing for promotion of the District’s recreation
opportunities as a package rather than separate experiences.
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What are the tribal uses and treaty rights?

ANALYSIS QUESTION VI.1.4

Only one prehistoric archeological site has been documented on public lands.  This site, a
rockshelter, may have functioned as a temporary camp and/or hunting station.  Seven other
prehistoric sites have been reported, but none have been documented.  Most of these sites
are located on privately-owned terraces along the East Fork Coquille River.  These sites
probably represent a fraction of the localities where evidence of prehistoric activities existed at
the time of Euro-American settlement.  It is clear that many prehistoric village and camp sites
along the main stem river and stream terraces have been destroyed through natural erosion
and land-disturbing practices.  Also, many upland resource acquisition areas and travel
routes may have been impacted by forestry practices or remain undiscovered because of
dense vegetation.

Reported historic sites related to the development of transportation routes include:

] Skeeter camp;
] remnants of the original Brewster trail; 
] portions of the CBWR road bed, and; 
] portions of an 1875 trail between Camas Creek and Reston.

Historic sites relating to settlement include:

] two homestead cabins (history unknown);
] the Young house;
] the Minard mill, and;
] the Pleasant Hill school.

Recorded historic features related to logging include:

] a Georgia Pacific logging camp, and;
] several splash dam locations.

Official representatives of the United States signed two treaties with Indians from the Coquille
River area (in 1851 and 1855).  Neither treaty was ratified by the U.S. Senate.  Therefore,
specific Native American treaty rights do not exist on public lands in this area.  Regardless of
the status of treaty rights, federal law and policy concerning Native American cultural
resources still apply.

The CIT was federally recognized by Public Law 101-42 on June 28, 1989.  The CIT maintains
an active interest in locations of prehistoric human presence and historic Native American
land use on public land within the Coquille River basin.  Knowledge of specific places and
locations of tribal interest are based on recorded or documented evidence, reported
speculation, and oral history.  The following physiographic and/or resource-based
descriptions of potentially
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VI - 7

If the Coos Bay Wagon Road (CBWR) is designated as a "BLM Backcountry Byway",
what effect will this have on meeting ACS objectives?

ANALYSIS QUESTION VI.1.5

important areas have been adapted, with permission, from a draft CIT policy statement
(Coquille Indian Tribe 1997).

Physical features of interest to the CIT in riverine/stream locations include the vicinities of:

] the present (and past) head(s) of tidewater; 
] intertidal zones in bays or estuaries, and; 
] confluences of anadromous fish-bearing tributary streams.

Upland localities of interest to the CIT include:

] meadows, prairies, and other open spaces near perennial water sources;
] rock outcrops/bluffs with the potential for panoramic views, and;
] areas with unique physical, floral, or faunal attributes, such as places where important plant

species thrive (in abundance or size) or important animal/bird species congregate.

In addition, the CIT expressed interest in conserving places with botanical/faunal conditions
connected with traditional collecting, gathering, and hunting/fishing activities, such as:

] migratory routes and gathering places of important big game animals (e.g., bear, elk and
deer);

] wetland/woodland habitats for raptors (e.g., osprey, hawk, and eagle) and/or small game
species (e.g. beaver, otter, raccoon, and coyote);

] woodland bird habitats (e.g., woodpecker, blue jay, and owl);
] forest environments where important tree (e.g., cedar, spruce, hemlock, and yew), berry (e.g.,

salmonberry and huckleberry) and/or nut producing tree and/or shrub (e.g. myrtle and
hazel) species thrive, and; 

] places where traditionally-used indigenous plants prosper (e.g., camas, iris, beargrass and
ferns).

The “Coquille Forest” was created by Federal act (H.R. 3610) in 1996.  This act transferred
5,400 ac. of BLM-managed land to the Bureau of Indian Affairs to be held in trust for the
Coquille Indian Tribe.  Several scattered parcels which compose the Coquille Forest are
within the watershed (a total of 1,367 ac).  The implementing legislation specifies that the
Coquille Forest be managed in compliance with the Northwest Forest Plan and

...applicable State and Federal forestry and environmental protection laws, and subject to critical
habitat designations under the Endangered Species Act, and subject to the standards and guidelines
of Federal forest plans on adjacent or nearby Federal lands... (H.R. 3610, subparagraph 5).

SYNTHESIS AND INTERPRETATION
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What are the management objectives for recreation on Federal lands?

ANALYSIS QUESTION VI.1.6

Designation of the CBWR as a Backcountry Byway would introduce a type of recreation use
that is not currently popular (e.g., sightseeing, birding and touring), as well as increase the
number of visitors to the area.  These visitors may be looking for recreational opportunities
currently unavailable in the watershed, including interpretive sites and trails.  An influx of
visitors could conceivably make better use of existing developed recreation sites, but also
could increase the quantity and impact from dispersed campsites.  Additional tourism and
related service expenditures resulting from Backcountry Byway designation is expected to
have positive economic effects.  However, it is important to understand that the CBWR is
under the sole jurisdiction of Coos County and the BLM has no authority over its upgrade,
maintenance or use.  If BLM Backcountry Byway status is desired, it must be coordinated with
Coos County.

Increased visitation may have some negative impacts upon ACS objectives.  Without
management or planning, vegetation may be denuded and stream bank erosion could result
if dispersed camping increases in Riparian Reserves.  Current rates of trail use and hunting
should have inappreciable impacts on ACS objectives.  However, a large increase in
numbers of fishermen could have negative impacts through trampling of vegetation and
stream bank erosion.  Monitoring and management of activities such as fishing and
dispersed camping near streams may become necessary to ensure that increased visitation
does not retard or prevent attainment of ACS objectives.

Vehicle traffic is likely to increase with Backcountry Byway designation.  Increased traffic often
requires additional road maintenance, or upgrading surface materials, to reduce adverse
impacts like erosion and sedimentation.  There has been some discussion about paving the
gravel portions of the CBWR.  If completed, ACS objectives would be furthered by substantially
reducing the erosion and sedimentation into the East Fork.

Demands for non-motorized trail opportunities are increasing rapidly.   According to the
District’s Outdoor Recreation Program Plan (USDI 1995b), the need for trails is “obvious” (pg.
31).  The District should consider providing a greater array of trail opportunities to meet the
diverse demands of the recreating public.

The overall recreation objectives are listed in the  Coos Bay District Outdoor Recreation
Program Plan.  Watershed-specific recommendations follow.

Recreation Opportunity Spectrum
To portray available recreation opportunities, the watershed was classified using a modified
version of the Recreation Opportunity Spectrum (ROS).  The ROS classification system uses
factors such as naturalness, potential social encounters, remoteness, and access to
characterize the recreation experience setting for an area (Clark and Stankey 1979.)  The
result is seven classes ranging from most natural to most developed, these are:
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What are the appropriate recreation uses on Federal lands in the watershed?

ANALYSIS QUESTION VI.1.7

] Primitive (P),
] Semi-Primitive Non-Motorized (SPNM),
] Semi-Primitive Motorized Non-Managed (SPMNM),
] Semi-Primitive Motorized Managed (SPMM),
] Roaded Natural Rustic (RNR),
] Roaded Managed (RM), and
] Rural (R).

The two predominant classes in the watershed are RNR and RM (Appendix A - Map A.24). 
However, there are some blocks of SPNM, SPMNM, SPMM and R.  The State Comprehensive
Outdoor Recreation Plan (OPRD 1988) demonstrates a shortage of recreation opportunities
in the Semi-Primitive and Primitive settings relative to measured demand.  Given the gap
between supply and demand of Semi-Primitive settings, these more natural land blocks
should be managed in a manner that will preserve or enhance their unique recreational
settings.

BLMs checkerboard land-ownership and the steep topography limit opportunities for the
lengthy, off-road trails sought by motorcycle and ATV users.  Motorized recreation planning
needs to be consistent with District policies, including:  POC management guidelines,
noxious weed management, ACS objectives (where appropriate), T&E species management
and RMP open road density objectives.  The following discusses appropriate uses, based on
District policies. 

Road Closures and Trail Opportunities
Abandoned roads and roads slated for closure are potential recreation resources.  The
District can avoid trail construction and related costs by utilizing existing travel corridors that
have been closed.  To ensure these opportunities are realized, recreation planners should be
included with other specialists when planning for road closures.  In addition, road closures
can be a means of increasing SPNM opportunities.

Dispersed Recreation
Hiking, horseback riding, mountain biking, wildlife viewing, interpretation, and canoeing and
kayaking are appropriate recreation activities.  Hunting, fishing and mushroom picking (and
other special forest product gathering) also are appropriate activities as long as applicable
laws and regulations are followed.  Dispersed camping also is appropriate for this analysis
area, providing that the camps are located in environmentally sound areas.  If dispersed
recreational use increases, the District may want to increase the monitoring and managing of
these activities.  
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How much acreage presently is available for timber harvest in the Matrix?

ANALYSIS QUESTION VI.2.1

Interpretive Opportunities
The only existing interpretive activity is the Growing Forest Driving Tour, which displays and
describes forest growth and management along a 60 mile (round trip) route.  According to the
District’s Outdoor Recreation Program Plan, the demand for cultural and historic interpretive
experiences is increasing.  The CBWR, in particular, has numerous opportunities which merit
further consideration for development.  See Beckham 1997 for historical sites and points of
interest which could be developed.  Other interpretive opportunities include, but are not limited
to:

] watershed restoration,
] salmon and steelhead restoration, and
] wildlife habitat viewing.

VI.2  COMMERCIAL
TIMBER HARVEST

CURRENT CONDITIONS

The following analysis was used to identify general areas of harvest, leaving the specifics
such as selection of logging systems, specific unit prescriptions and final unit boundaries to
be addressed through the NEPA process.

The first step in the selection process of potential harvest areas was the development a GIS
map of all available stands.  The map identified areas only within Matrix (GFMA and CONN)
designated lands; which were >30 years of age; and not located within Riparian Reserve, 
"Withdrawn" Timber Production Capability Classification allocated lands, or other
administratively withdrawn areas. 

This step identified 1900 ac of potential thinning on GFMA lands between 30 and 45 years of
age and 215 ac on CONN between 30 and 70 years of age.  In order to concentrate on areas
which are economically or physically feasible to harvest, only areas AAAA5 ac. in size were
mapped.  It was understood that commercial thinning areas would receive first priority for
treatment depending upon results  of site-specific stand exam analysis.  These exams would
identify actual tree stocking density (TPA) and appropriate silvicultural prescription to obtain
the desired stocking level should be used.
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This step also identified 1807 ac of potential regeneration harvest based upon stands which
were >60 years of age and, again, only areas AAAA4 ac. in size were mapped.  General guidance
used to identify the potential regeneration harvest areas were:

] Maintain connectivity within portions of LSR 261 and to adjacent CONN blocks.
Predominately unfragmented areas offer suitable connection for mobile and less mobile
species.  Key areas are those in T28S, R10W, Sections 13, 14 & 18.

] Maintain the large unfragmented interior habitat area in T28S, R11W, Section 36.  This area
is largely unroaded and unharvested.

] Harvest within CONN blocks should be selected on the edge of the block and designed to
minimize fragmentation, to maintain the largest block of habitat intact, and to avoid
breaking an otherwise contiguous stand into two stands.

] Concentrate the timing of harvest activities to more closely emulate patterns of infrequent
natural disturbance. Remove the portion of the decadal PSQ commitment attributable to
the analysis area within a few years, rather than a gradual harvest schedule throughout
the decade. 

] The concept of connectivity between adjacent watersheds was to be addressed through the
LSR which crosses over the watershed on the north, south, and east boundary. 

Regeneration harvest areas
Potential regeneration harvest areas (see Appendix A - Map A.25, and Appendix I) were
categorized as a harvest priority 1, 2, or 3, based upon the definitions listed below. 
Regeneration harvest areas <4 ac. in size, and hardwood and brushfield conversion areas
were not prioritized in this process.  From a landscape perspective, these areas could be
harvested/converted as opportunities are presented.  Possible concerns could better be
addressed at the site-specific (NEPA) level.

Priority 1 (1183 ac) are areas that are available for harvest during the first entry into the
watershed.  These potential units do not have obvious conflicts with wildlife, fisheries, soils,
and are physically operable.  These areas offer little, if any, interior habitat and do not
contribute connectivity on a larger scale to adjoining LSR, CONN, or other large areas of
unfragmented interior habitat. 

Most of the road construction associated with harvesting these units could be limited to
temporary spur roads.  Extensive field review is required prior to proposing to cross small
streams, even those already impacted by roads.  Changes to unit size and shape are
anticipated upon extensive field review.

Priority 2 (392 ac) are areas that are a moderate to high preference to defer from harvest for
wildlife concerns to minimize fragmentation of the remaining areas.  Extensive field review is
required prior to proposing to cross small streams, even those already impacted by roads. 
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What are the current harvest levels of special forest products and where are they
harvested?

ANALYSIS QUESTION VI.2.2

It was understood that the expected presence of occupied marbled murrelet sites in Priority 1
areas would have the effect of shifting harvest into these areas. 

Priority 3 (350 ac) are areas that are a high preference to defer from harvest for wildlife
concerns to minimize fragmentation of the remaining areas and to retain the
oldest stands (150 yrs+) in the watershed. In addition, these areas offer a high degree of
hydrologic and habitat connectivity.  Road construction associated with harvesting these units
could involve longer permanent type roads across streams which are currently unroaded.

Additional concerns to be incorporated into the site-specific analysis process:

] Evaluate effects of planned regeneration harvest activities on peak flow increase and
channel response caused by rain-on-snow events in the Upper East Fork, Camas, and
Brewster subwatersheds.

] Occupied marbled murrelet sites can be expected within a the west portion of the watershed. 
Surveys to determine occupancy should be conducted as early as possible to assist in the
selection of alternate harvest areas. 

OTHER FOREST PRODUCTS
CURRENT CONDITIONS

The amount of special forest products harvested in the Myrtlewood Resource Area cannot be
readily determined for all years.  However, some basic assumptions and trends can be
evaluated.  Permits authorizing collection of special forest products are recorded in a District
data base.  Information as to type and amount of product being harvested are available from
that database.  However, after 1996, the specific geographic area is not noted on the permit,
rather the entire Resource Area was listed.  Also, prior to 1994, the East Fork Coquille
watershed included part of the former Tioga Resource Area as well as the Myrtlewood
Resource Area.  Based on the type and format of information available, some interpretation of
this earlier data is necessary.  Table VI.1 tabulates harvest data for various special forest
products.

Except for mushrooms, the harvest of special forest products has declined substantially since
implementation of the Northwest Forest Plan and RMP.  The decrease in salvage logs and
cedar bolts is the result of RMP guidelines which require a minimum amount of down log
material to be left for habitat and site productivity.  In addition, removal of down material is
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What effects have been observed from harvesting special forest products?

ANALYSIS QUESTION VI.2.3

generally not compatible with LSR and Riparian Reserve objectives (most cedar bolt material
is found adjacent to streams).

The decrease in forest greenery collection (huckleberry, fern, salal, and cedar boughs) is
probably related to the BLM prohibition on harvest of Port-Orford cedar boughs since 1993. 
The amount of forest greenery collection is slowly increasing, but is still below historic levels.

The increasing market and demand for edible mushrooms throughout the Northwest is
evident in the increase harvest (primarily chanterelles) from Coos Bay District lands.

Table VI.1
Harvest Levels of Special Forest Products in the Myrtlewood Resource Area

for FY 1986, 1991, 1996, and 1997.
SPECIAL FOREST

PRODUCT
FY 1986* FY 1991* FY 1996 FY 1997

Salvage/Sawlogs/Chip Cull 467 MBF 2,570 MBF 2 MBF 21 MBF

Fire Wood 385 MBF 357 MBF 28 MBF 122 MBF

Cedar Bolts 397 MBF 216 MBF 0 0

Greens/Boughs 32,263 lbs 119,267 lbs 16,612 lbs 24,472 lbs

Burls 0 3,618 lbs 0 1,000 lbs

Mushrooms 0 25 lbs 3,094 lbs 10,264 lbs

Cones 0 95 bu 0 322 bu
* For analytic purposes, a percentage (25%) of data for Tioga Resource Area is included with Myrtlewood.

SYNTHESIS AND INTERPRETATION

The effect of harvesting down logs, snags, and Port-Orford cedar boughs have been the most
notable.  Salvage of dead and down trees has primarily occurred adjacent to roads.  As a
result, these areas often contain less course woody debris than areas further from roadways. 
With the implementation of the RMP, NWFP, and the recently completed LSR assessment,
guidelines for salvage logging have become much more restrictive, as evident above (see
Table VI.1).

Port-Orford-cedar trees adjacent to roads, or on easily negotiable terrain, have been heavily
pruned by bough harvesters.  Bough harvest has been identified as one mechanism for
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What timing and quantity of special forest products should be allowed?  What
restrictions are imposed for removal of special forest products on LSR/MMR lands?

ANALYSIS QUESTION VI.2.4

What is the current ownership, surface type, and density of the road transportation
system?

ANALYSIS QUESTION VI.3.1

spreading Port-Orford-cedar root rot disease.  Bough harvest also left trees with KKKK25% live
crown and three to four inch stubs along the tree bole.  Harvest has also reduced the health
and vigor of the trees, reducing their growth rate and making them more susceptible to
disease.  The effects of removal of other products, such as greenery, edibles (i.e.,
mushrooms, berries), cones, etc. have not resulted in any obvious negative impact.

The harvest of those special forest products which previously resulted in detrimental effects is
restricted by current guidance.  For those special forest products with no noticeable
detrimental effects, harvest should be allowed to continue in all land use allocations.

VI.3 - TRANSPORTATION AND UTILITIES
CURRENT CONDITIONS

According to 1992 GIS information, the total transportation network in the East Fork Coquille
watershed (all ownerships) is 550.9 mi. of road (See Appendix J - Table J.7).  The road
density for the watershed as a whole is 4.11 mi/mi2.  The BLM controls 296.4 mi. (53.8%),
which closely corresponds to the percentage of BLM ownership within the watershed (53%). 
The road density on BLM land is 3.93 mi/mi2.  Over 75% of BLM road miles are surfaced either
with crushed rock or a bituminous oil (asphalt) treatment. 

The BLM road system is comprised of three major arterial roads and numerous tributary
roads.  The three major arterials are:  Burnt Mtn. Access Road on the northeast boundary,
Weaver Road on the southeast boundary, and Elk Creek Road in the southwest portion. 
These roads access thousands of acres and were constructed to allow timber harvesting in
the late 1950s and early 1960s.  Substantial tributary road construction followed during the
next two decades, in conjunction with BLM timber sales.

Private owners, both large timber companies and small agricultural and forest land owners,
control 214.4 mi. (38.7%) of the roads.  Road density on these lands is 4.35 mi/mi2.  The
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surfacing status of these roads is unknown, but it is assumed most of them have no surface
treatments.  

Other entities that control roads in the watershed include Coos County, which controls KKKK7% of
the roads, and the CIT, which controls 0.5%.  Most of these roads are surfaced with rock or
asphalt.

The BPA utility corridor parallels the mainstem East Fork Coquille River for much of its length,
throughout the Upper East Fork Coquille and Brewster Canyon subwatersheds (see Map
A.4).  The corridor also extends into the Lower East Fork Coquille subwatershed, where it
diverges from the mainstem channel and extends into the North Fork Coquille watershed. In
the analysis area, the utility corridor easement is 125 feet wide, and it extends for 17.9 miles. 
The corridor contains a 375 Kv line, which is a main source of electric power for the
Southwest Oregon coast.

Most (5.35 mi.) of the 8.8 mi. of corridor crossing BLM land is GFMA LUA, while the remainder
(3.45 mi.) is LSR/MMR.  Nearly half (4.12 mi.) of the BLM land crossed by the corridor is
classified as riparian reserve.  The powerline crosses the mainstem river nine times and
crosses fish-bearing tributaries in at least seven additional locations (see Map A-4).

Soils
Most impacts are within the Brewster Canyon Subwatershed, where the utility corridor
crosses the steep slopes and ridges.  Removal of large trees adjacent to the powerline can
prevent stability from returning to cleared areas along the corridor.  Cutting large trees that are
within the riparian zones removes soil stability near stream channels and increase surface
erosion potential in the vicinity of the stream.

Erosion and Water Quality 
Because periodic removal of vegetation and large tree does not allow full recovery of bare
land surfaces, erosion from these areas will be elevated over natural background forest
levels.

Dirt spurs and service roads receive traffic in all weather situations and degradation of road
surfaces is continuing.  Sediment delivery to streams generally occurs when precipitation
events and traffic combine, such as during the fall hunting season.  

Drainage and surfacing are the primary methods for reducing erosion along access roads. 
Some surfacing of dirt spurs has occurred in the past and continuation of this strategy will
reduce the amount of sediment delivered into the stream network.  Reducing traffic on these

What are the effects to resource values of the Bonneville Power Administration (BPA)
utility corridor?

ANALYTIC QUESTION VI.3.2
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What are source areas for sedimentation?

ANALYTIC QUESTION VI.3.3

spur roads by closure with gates or berms also will greatly improve the sediment delivery
problem. 

Vegetation
This corridor receives regular and periodic support activities to maintain an early seral
vegetative condition.  In addition to tree removal, chemical applications also are used for the
brush and shrub component.

Terrestrial and Riparian Habitat
Maintenance of early seral vegetation produces a permanent loss of late-successional and
old-growth habitat within this utility corridor.  The corridor creates a sharp edge, often
extending for many miles.  This condition favors generalist species at the expense of late-
successional associated species.  The edge also effects adjacent habitats by altering
environmental factors (temperature, humidity, etc.) in adjacent forest lands for up to 400 feet.

Stream Channel and Aquatic Life
When the utility corridor crosses a stream perpendicular to the channel, the power lines often
are suspended above riparian vegetation, which is left intact.  In contrast, where the utility
corridor is parallel to the stream channel, riparian vegetation is removed as part of periodic
maintenance.  It is in these later localities that riparian reserve values are adversely impacted. 
The primary adverse affects are diminished LWD recruitment and loss of shade. 

Species of Management Concern
It is well-documented (Olendorff et al. 1981) that powerlines negatively impact many bird
species, mainly by collision with the lines and poles.  Olendorff et al. (1981) also identifies
mitigative measures, including powerline avian avoidance and creation of alternative nesting
structures.
 
Periodic visits by vehicle or overflight by helicopter creates disturbance to resident species.

Non-native pest species - including noxious weeds
Vehicular traffic along the utility corridor is a likely source for noxious weed introduction, as
well as for weed expansion into other areas (USDI 1996b.)  The periodic maintenance of
vegetation in the corridor provides a ready location for weed growth and vehicular traffic
provides the means to transport seeds and spores.  This will continue as long as the corridor
is maintained in an early seral stage and vehicle washing is not consistently practiced.    

SYNTHESIS AND INTERPRETATION
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What are the management objectives for Federally-controlled  roads?

ANALYSIS QUESTION VI.3.4

BLM lands
Over all, few roads have had failures, due to stable soils found in most of the area.  Even after
the 1996 floods and again in 1999, only nine ERFO repair sites were located in the
watershed, these were:

] 27-10-16,
] 27-11-12.0,
] 28-10-20,
] 28-10-31.0,
] 28-11-26,
] 28-11-26.3,
] 27-11-12.0 @ mile post 9.7,
] 28-11-36.0 @ end of road, and
 ]28-11-29.1 @ mp 2.5.

Most roads adjacent to streams are asphalt surfaced, which significantly reduces
sedimentation from surface runoff.  Natural-surfaced (dirt) roads on BLM land don’t appear to
be major contributors to sedimentation.  Approximately twenty five percent of the dirt roads are
flat roads through 30-50 year old timber.

Most BLM-controlled roads in the east end of the watershed are in uplands and have relatively
few stream crossings.  Most of the roads are rock surfaced to support winter-time harvest. 
South Elk Creek, Yankee Run, South Fork Camas, and China Creek Roads parallel creeks. 
The TMO process identified a need to upgrade these roads to reduce their impact on adjacent
creeks.

Other lands
The gravel portion of the Coos Bay Wagon Road parallels the East Fork mainstem for KKKK10 mi.
in the upper watershed, which is a minor source of sedimentation.

Present and future uses of BLM’s road system were analyzed using the District's
Transportation Management Objective (TMO) process.  The process involves an
interdisciplinary team review of each road use, with recommendations for future management
of that road.  The team analyzed physical characteristics (surface type, number & location of
culverts, etc.), constraints on use (including the public’s need for access), and the objectives
of land management.  The inventory of roads and the results of the analysis are listed in
Appendix J.  An explanation of the terminology used in these tables can be found in the TMO
Data Dictionary, available at the Coos Bay District Office.
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Based on TMO’s, what road segments can be decommissioned or improved to obtain
ACS objectives?

ANALYSIS QUESTION VI.3.5

The TMO’s reflect present and near future (within 10 years) management activities within the
watershed.  Based on this information, future access, maintenance level, and possible
changes in road standards were recommended (see Appendix J).  These recommendations
were organized into three categories.

Closures
The over-riding objective is to close roads identified in the TMO process.  This reduces
erosion, road’s effects on wildlife and water quality, and meets road density objectives.

Self-closing roads and those behind permanent barriers should be left in a self-maintaining
condition.  These roads will not receive further maintenance, and steps need to be taken to
minimize possible erosion.  Construction of waterbars/dips, and removal of culverts and fills
in streams are some measures which will accomplish these objectives.  Prior to any road
closure, all noxious weeds should be eradicated behind the barrier.

Culvert Repair or Replacement
A second objective is to reduce erosion from roads caused by culvert failure, outlets, or
improper location. 

Road Maintenance
A third objective is to reduce erosion from roads caused by surface runoff or lack of
maintenance. 
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What was the historic condition of riparian vegetation?

ANALYTIC QUESTION VII.1.1

What was the historic condition of riparian species and habitats?

ANALYTIC QUESTION VII.1.2

SECTION VII
RIPARIAN RESERVE EVALUATION

VII.1 - CHARACTERIZATION
This module analyzes the interim Riparian Reserve overlay, regardless of the underlying land
use allocation (e.g., whether Matrix or LSR).  The Northwest Forest Plan identifies Riparian
Reserves as providing “an area along all streams, wetlands, ponds, lakes, and unstable and
potentially unstable areas where riparian-dependent resources receive primary emphasis”
(USDI 1995a, pg. A-5).

REFERENCE CONDITIONS

Refer to Analytic Question V.1.1 for a description of four riparian forest reference stands in the
analysis area.

Riparian-associated species composition has probably been altered since the beginning of
European settlement, about 140 years ago (FEMAT 1993).  For example, species associated
with red alder may well have increased in abundance and distribution.  In contrast, species
dependent on historical riparian forests have most likely declined.  In many instances habitat
loss, fragmentation, degradation, and competition and/or predation from exotics have
contributed to declines.  For example, species such as southern torrent salamanders and
tailed frogs, which require clear, cool water and specific micro-climate conditions have been
adversely impacted.  Other species, such as beaver, have exhibited population declines due
to removal efforts by humans.
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CURRENT CONDITIONS

Riparian Reserve widths are described on pages C 30-31 in the FEIS ROD S&G (USDI
1995a).  Riparian Reserve widths are defined based on the most limiting of the following
criteria: 

] the extent of unstable or potentially unstable areas, 
] the top of the inner gorge, 
] the extent of riparian vegetation, 
] the outer edges of the 100-year floodplain,  and 
] the height of a site-potential tree.  

The following section explains how these criteria have been used to delineate interim
Riparian Reserve boundaries on Federal lands.

Extent of unstable or potentially unstable areas
Analyses were performed to evaluate surface erosion (using the Modified Soil Loss Equation
[MSLE]) and mass wasting processes (using the Infinite Slope Equation [ISE]).  A detailed
description of the methods and assumptions used in these analyses are presented in
Appendix K.  Maps A.26a through A.31a (Appendix A) show the results of the surface erosion
modeling (MSLE) in units of tons of soil/ac/year for each subwatershed.  It should be noted
that the data presented in these maps represent potential surface erosion (on-site losses),
but not sediment delivery.

Maps A.26b through A.31b (Appendix A) show results of mass wasting modeling (ISE) for
each subwatershed.  ISE modeling derives a “factor of safety”.  This is a ratio of the opposing
forces acting on a slope.  Factors of safety approaching one indicate areas with a high
probability for failure while higher values indicate decreasing probability of failure.

Maps A.5, A.6, and A.32 (Appendix A) portray geology, landslide potential for soil map units,
and potentially unstable lands (TPCC withdrawals) respectively.  

Top of the inner gorge
The inner gorge may also be used to delineate Riparian Reserve boundaries in some
places.  For this evaluation, an inner gorge is defined as the first slope break above the active
channel margin and terraces.  Typically, an inner gorge break would only be used to define a
Riparian Reserve boundary within a canyon or similar geomorphic feature.  Brewster Gorge is
one example where an inner gorge break may be useful in defining Riparian Reserves. 

What criteria were used to delineate interim Riparian Reserve boundaries on
intermittent streams?

ANALYTIC QUESTION VII.1.3
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Extent of riparian vegetation
The extent of riparian vegetation may be used to delineate Riparian Reserves in some
places.  However, the water-dependant vegetation width is very narrow in this analysis area.  It
is highly unlikely that riparian vegetation would extend the Riparian Reserve beyond one-
quarter to one-half site-potential tree height.  

Outer edges of the 100-year floodplain
The width of 100-year floodplains are narrow in the analysis area because most streams are
at the base of narrow canyons or dissected slopes and are entrenched (hillslope
constrained).  A few possible exceptions are the mainstem East Fork Coquille River in
Brewster Valley and downstream from the confluence with Weekly Creek.
  

Height of a site-potential tree
The site-potential tree height for this analysis area was calculated to be 220' (see Appendix L
for the site potential tree height determination data). 

Application of interim Riparian Reserve delineation criteria
The site-potential tree height defines the widest interim Riparian Reserve boundaries in
nearly all areas of the watershed.  Using the 220 ft. site-potential tree height and the stream
network from the GIS database, total interim Riparian Reserves of approximately 25,047
acres were calculated (K55% of the federally-managed land, which is 53% of the entire
watershed, see Table III.1).  This acreage estimate does not distinguish between intermittent
and perennial streams.  Sources of error in this estimate include unmapped streams and the
difference between the actual location of the interim Riparian Reserve boundary (based on
actual slope distance) and the computer-generated boundary (based on the District average
slope of riparian areas (51%).

Final identification of intermittent streams must be made in the field, based on the following
definition and supporting rationale:

Intermittent streams are defined as any nonpermanent drainage feature having a definable channel
and evidence of annual scour or deposition.  This includes what are sometimes referred to as
ephemeral streams if they meet these two physical criteria (USDI 1995a:B-14).

Defining the upper extent of intermittent stream channels
The following are interpretations of terms used in the Northwest Forest Plan (USDA and USDI
1994) to aid in the delineation of the upper extent of intermittent streams (Meinzer 1923):

What physical and biological criteria will be used to delineate the upper and lower
extent of  intermittent streams?

ANALYTIC QUESTION VII.1.4
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] To be a nonpermanent drainage feature, the stream should have a flow duration of less
than 80% of the time.

] A definable channel should have observable bank and bed features.  The channel should
be able to convey streamflow, and be essentially continuous.  A definable channel can
exist even though large organic debris may at times be lying in the channel or partially
obscuring the channel.

] Annual scour or deposition usually is evidenced by distinct physical features.  These may
include: a stream scour line on the edges of the active channel; substrate in the channel
more rounded than angular; evidence of bank-cutting on the outside of bends; or sediment
accumulations behind obstructions in the channel.

Defining the lower extent of intermittent channels at the perennial interface
Flow recession analysis may be used to determine if a stream segment dries in late
summer. This procedure involves comparing flow recession at a gaged site to a smaller
drainage, using an area adjustment technique.

Biological criteria may also be used to distinguish between perennial and intermittent
streams, and to determine the upstream terminus of perennial surface flow.  The presence of
aquatic invertebrates with protracted larval histories (> 1 year) (Lara avara, Juga spp.,
Philocasca rivularis), larval amphibians (tailed frogs, Southern torrent salamanders, Pacific
giant salamanders), or aquatic bryophytes (such as Brachythecium frigidum), strongly
indicates perennial flow (Wagner 1998).

Once a field determination has been made that a given stream segment is intermittent, this
information should be incorporated into the appropriate GIS theme.

Any modifications of interim Riparian Reserve boundaries must be analyzed at the watershed
and the site level and tailored to specific features of the site.  Critical habitats must be
protected, unstable landforms avoided, needs of terrestrial wildlife species considered, and 
risks to infrequent perturbations such as windthrow, wildfire and floods minimized. 
Furthermore, stream shading, LWD recruitment and other water quality and stream channel
processes required to perpetuate a functioning stream delivery system and high water quality
need to be maintained.  Proposed modifications must maintain or restore all elements
identified in the Aquatic Conservation Strategy Objectives.  To this end, the following
recommendations are intended to guide an interdisciplinary team in subsequent site-level
analysis and planning:

What criteria will be used to delineate final Riparian Reserve boundaries along
intermittent streams and other waterbodies?

ANALYTIC QUESTION VII.1.5
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] Seeps/springs/wetlands - ensure they are included within Riparian Reserves and that the
reserve widths are sufficient to maintain the characteristics of the site (i.e.; shading, cool
water, sediments, stable substrates, similar flow patterns/timing, maintenance of riparian
vegetation, etc.)  Pages C-30 and C-31 of the ROD (USDI 1995a) should be referenced in
the decision process for management of wetlands, seeps and springs.

] Rocky habitats - Where rocky habitats occur within interim Riparian Reserves, ensure that
buffers are sufficient to maintain the characteristics of the site (i.e., temperature, humidity
and wind velocity).  For example, interim Riparian Reserve widths should not be reduced
where such reductions would isolate rocky habitats identified as TPCC withdrawal areas.

] In order to support well-distributed populations of Northern spotted owls, dispersal habitat
(conifer stands 40+ years old) should be maintained in at least 75% of the Riparian
Reserve acreage, measured across the watershed as a whole.

] Only K 22% of Riparian Reserves are presently >160 yrs of age (see AQ: IV.1.18); most of
which is in the Brummit Creek subwatershed (which is LSR).  Therefore, at present the
old-growth forest component of the Riparian Reserves may not be adequate to support
well-distributed populations of plant, invertebrate, and vertebrate riparian-dependent
species throughout the watershed.  Additionally, because of the current condition and
bimodal ageclass distribution within the Riparian Reserves, very little accrual of functional
old-growth habitat is possible for several decades (Appendix A - Map A.33).  Any
modification of interim reserve widths which reduces functional late-successional or old-
growth riparian habitat, or retards the accretion of this habitat from the 80+ age class, is
likely to slow or prevent attainment of ACS objectives.  Therefore, modifications to interim
Riparian Reserve boundaries in areas with functional late-successional or old-growth
riparian habitat are not recommended at present.

] Interim Riparian Reserve boundaries should be maintained in areas subject to mass
wasting or shallow rapid debris flows (see the ISE maps [Appendix A - Maps A.26b
through A.31b]).  These and Appendix A - Map A.10 (Slope Classes) are intended to be
used by the EA interdisciplinary team to identify areas of relatively high and low stability.  In
these areas modification of the interim Riparian Reserve boundary may be appropriate.  It
should be noted that the maps are model outputs and require field verification.  The maps
are perhaps most useful for prioritizing areas for field review, and graphically illustrating
similarities and differences in stability across the landscape.  Analysis of unstable areas,
including a landslide inventory, is presented in Section III.7.

] Research indicates that the majority (85-90%) of LWD in streams is recruited from within 30
meters of the stream bank.  Therefore, harvesting within 30 meters of the channel will
result in decreased delivery of woody debris from conifer trees (McDade et al. 1990, Ursitti
1991).  Riparian Reserves should be at least 100' wide on each side of intermittent
streams to maintain LWD dynamics; except:  

] where a ridge line exists within 100' of a stream, in which case the ridge line may be
used to delineate the Riparian Reserve boundary, and
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What is the theoretical distribution of intermittent streams within Riparian Reserves?

ANALYTIC QUESTION VII.1.6

What is the current condition of riparian vegetation?

ANALYTIC QUESTION VII.1.7

] where discontinuous/disjunct stream channels preclude the possibility of downstream
conveyance of LWD, in which case an appropriate site-specific prescription could be
developed to maintain the characteristics of the site.

] The predictive tools or models used to determine the lower boundaries of intermittent
stream channels, and field reviews using observed physical or biological indicators to
delineate these channels, need to be monitored to validate the processes.  A sample of
intermittent channels should be visited in September-October to determine the presence
or absence of streamflow and key supporting biological indicators.  Flow recession
analysis needs to be completed to ensure low flows of the season fall within the 80% flow
duration, based on the years of record.  This information will help adjust and build the
stream delineation methods for intermittent streams.

A theoretical stratification process to identify intermittent channels (Appendix A - Map A.34)
indicates that approximately 6,339 acres of Riparian Reserve (25.3% of Riparian Reserves in
the analysis area) is adjacent to intermittent streams.  The theoretical distribution of
intermittent streams used various assumptions explained in Appendix M.  According to this
distribution, there are 231 miles of modeled intermittent channels in the analysis area, 108
miles of which are on BLM lands.  If a summer dry period lasts longer than 90 days (without a
fall freshet), many second-and third-order streams on high permeability soils will become
intermittent.

Riparian area vegetation is dominated by a mixed conifer/hardwood overstory.  In some areas
the distinction between riparian and upland vegetation may be obscured by low moisture
gradients between these communities (Pabst and Spies 1998).  For example, upland
vegetation occurs adjacent to many first order and intermittent streams.  On streams with
broad floodplains and terraces riparian and upland communities are more distinct.  The input
of LWD also provides a link between upland and riparian vegetation.  Many upland plant
species occur in riparian zones on large fallen logs.  Riparian vegetation, while representing
a small portion of the landscape, provides unique habitats and environmental conditions
which are utilized by a distinct suite of plant and animal species.

Vegetation composition at the site level in Coast Range riparian forests appear to be variable;
similar sites (i.e., same topographic position, aspect, slope) can have different plant
communities.  This variability results from the combination of several factors, including:
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] hillslope processes and associated moisture gradients, 
] hydrologic disturbances, 
] tolerance to saturated, valley-floor soils, 
] individual species tolerance to shade, and 
] mineral soil disturbance (Pabst and Spies 1998).  

Other factors that may further influence vegetation along riparian zones include landform,
topography, proximity to stream channels and overstory tree composition.  Pabst and Spies
(1998) determined that riparian vegetation in Coast Range forests are highly variable and that
vegetation composition is ordered along an interaction of different environmental gradients
(moisture, shade, and slope position) from streamside to hillslope.

Riparian overstory vegetation consists of conifers; Douglas-fir (Pseudotsuga menziesii),
western hemlock (Tsuga heterophylla), western red-cedar (Thuja plicata), and Port-Orford-
cedar (Chamaecyparius lawsoniana).  Hardwood trees include; bigleaf maple (Acer
macrophyllum), myrtle (Umbellaria californica), and red alder (Alnus rubra).  Hardwoods,
especially bigleaf maple, within riparian areas are festooned with epiphytic bryophytes.  In
some cases, the biomass and mineral content of these bryophytes is greater than the leaves
on the host tree (Nadkarni 1984).  These plant communities include an unique assemblage
of other vascular and non-vascular plant species.

Streams with higher disturbance frequencies are primarily dominated by red alder.  However,
the associated terraces and floodplains are normally dominated by longer-lived hardwoods,
such as bigleaf maple and myrtle.  In the high disturbance communities, the understory is
almost always composed entirely of salmonberry (Rubus spectabilis).  According to
Henderson (1978) and Hemstrom and Logan (1986) the red alder/salmonberry association
is a climax plant community.  An example of this plant community is evident along West Fork
Brummit Creek just above Jackson Park (T28S, R10W, Section 3).

Salmonberry is a shade-intolerant species (Barber 1976; Pabst and Spies 1998) with an
important competitive characteristic; it breaks dormancy very early in the spring.  This
characteristic helps it get established and out-compete other shrub and herbaceous species
which are common to drier sites.  This trait also allows it to inhibit establishment of other
plants including conifer trees.  Carlton (1988) found that species diversity was lower in the red
alder/salmonberry community than other red alder community types.

Along with red alder and bigleaf maple, myrtle is one of the three dominant hardwood trees
found in riparian areas.  This species typically occurs on mesic sites, such as well-drained
alluvial benches and terraces, valley bottoms occasionally subjected to seasonal inundation,
or well-watered slopes and along streams (Burns and Honkala 1990b).  In certain areas
(primarily alluvial benches and terraces) myrtle forms dense closed-canopy stands with little
or no understory vegetation; probably a result of chemical properties in the leaf litter, an
allelopathic property (Tinnin and Kirkpatrick 1985).  In other areas, myrtle is a co-dominant
with other hardwoods and conifers.  Myrtle is considered a climax species within these
riparian habitats (Barbour 1987).  Following disturbances myrtle has the ability to sprout from
the root crown (Burns and Honkala 1990b) giving it a competitive edge over other species.
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What is the current distribution of riparian species?

ANALYTIC QUESTION VII.1.8

Streams with low disturbance regimes are dominated by vegetation which more closely
resembles the upland vegetation.  The overstory canopy is dominated primarily by conifer
species with a minor hardwood component.  Examples of this can be seen along upper
Deadhorse Creek (in T28S, R9W, Section 5) and upper portion of the East Fork Coquille
mainstem (in T28S, R9W, Section 9).

See Appendix N for development of list of “species of concern” for Riparian Reserves.  The
following discusses species of concern, as defined by the Federal Guide for Watershed
Analysis (Version 2.2), Riparian Reserve Evaluation Techniques and Synthesis, in Appendix B
(as shown below on Table VII.1).

Table VII.1
Ecological Classification for Species Of Concern

SPECIES
HABITAT ASSOCIATIONS

Late-
Success.

Riparian Aquatic-
Lentic

Aquatic-
Lotic

Seeps,
Springs

Rock
Outcrops

Other

BRYOPHYTES

Diplophyllum plicatum X X

Kurzia makinoana X

FUNGI

Clitocybe subditopoda X

Phlogiotis helvelloides X X

LICHENS

Lobaria linita X

Nephroma occultum X

Pannaria rubiginosa X X

Pseudocyphellaria rainierensis X

Calicium spp. X

Chaenotheca spp. X

Usnea longissima X

Cetrelia cetrarioides X

Leptogium saturninum X

Platismatia lacunosa X

Ramalina thrausta X

VASCULAR PLANTS

Iliamna latibracteata X
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Euonymus occidentalis X

AMPHIBIANS

Dunn’s salamander X X X X talus

Southern torrent salamander X X X X

Tailed f rog X X X X

FISH

Chinook salmon (f all) X

Coastal cutthroat trout X X

Coho salmon X X

Pacif ic lamprey X

Winter steelhead X

MAMMAL

White-f ooted v ole X

BIRDS

Northern spotted owl X snags

Bald eagle X X X X snags

Bryophytes
Diplophyllum plicatum

This species has recently been documented on the boles of old-growth western hemlock and
western red cedar along the Doerner Fir trail near a 1st order stream.  Another new site is near
the Cherry Creek Research Natural Area in the adjacent North Fork Coquille watershed.  This
new site, along the lower slope of a Riparian Reserve, is currently the southern-most known
location, indicating the species may be more widespread than previously thought.  Christy
and Wagner (1996) suggest the habitat for this species occurs in areas where humidity is
high and temperatures are cool throughout the year.  This species (at least in the southern
part of its range) would most likely be considered riparian dependent, since the
environmental conditions indicated by Christy and Wagner (1996) are more common in
riparian zones.  This species currently is not known to occur on hardwoods.

Kurzia makinoana
There are no known locations of this species in the watershed, although its habitat is present. 
This is probably because the species is minuscule and difficult to detect.  Very little is known
about this species because so few sites are known in the Pacific Northwest.  It is thought that
this species occurs in moist, shady areas on organic substrates (Christy and Wagner 1996). 
The Northwest Forest Plan (USDA and USDI 1994:  Appendix J2) states that this species
occurs on well-shaded rotten wood and humic soil at low elevations, especially on stream
terraces and other cool, moist late-successional forest locations.  This species would most
likely occur within the outer half of Riparian Reserves.  This species would not be considered
riparian dependent, but one benefitting from Riparian Reserves.



East Fork Coquille Watershed Analysis May 2000

VII - 12

Fungi
Clitocybe subditopoda

This species is a saprobe occurring in needle duff.  There are no known locations in the
analysis area.  The nearest known location in Oregon occurs on the Mt. Hood National Forest
(Castellano and O’Dell 1997) but the Addendum (Species Information) to Appendix B of the
Riparian Reserve Evaluation Version 2.2 (REO 1995) indicates the suspected range includes
most of Coos County.  This species is most likely dependent on late-successional habitats
and would not be considered riparian dependent.  It would occur in the outer half of Riparian
Reserves.

Phlogiotis helvelloides
This species occurs on soil, apparently growing on buried woody debris (USDA and USDI
1994, Appendix J2) in very moist areas near seeps (REO 1995).  It appears this species is
riparian dependent, occurring in cool moist riparian zones, including small intermittent
streams.  It also is dependent on a supply of LWD.  Very few locations of this species are
known in the Pacific Northwest, but it is suspected to occur throughout the region.  Reduction
of Riparian Reserve widths or implementing projects within these areas may have a direct
effect on this species by altering the microclimate and reducing the quantity/quality of LWD.

Lichens
Lobaria linita

This species is an epiphyte on conifer trees and shrubs (McCune and Geiser 1997) within
late-successional forests.  There are no known occurrences of this species locally, but
potential habitat is present in late-successional forests.  This species would not be
considered riparian-dependent, but may occur within these areas when habitat is present.

Nephroma occultum
This is another late-successional species that occurs on the bark and wood of conifer trees
(McCune and Geiser 1997).  This species is not considered riparian dependent, but would
benefit from Riparian Reserves, especially those with appropriate habitat conditions. 
Although the species has not been found in the Coos Bay District, recent discoveries on the
Roseburg District suggest that it may also occur within the analysis area.

Pannaria rubiginosa
This wide-ranging, but rare species occurs on bark of conifers and hardwoods within cool
moist late-successional habitats (McCune and Geiser 1997).  There are no known locations
in the area, but habitat appears to be present.  While this species appears not to be riparian
dependent, it would benefit from maintenance of existing Riparian Reserves.

Pseudocyphellaria rainierensis
This species appears to be restricted to moist old-growth forests at low to mid-elevations
(McCune and Geiser 1997).  It is not known in the analysis area, but like Nephroma occultum ,
it was found on the Roseburg District.  This is one of the rare species occurring in the lower
and mid-canopy of these forests.  This is not a riparian-dependent species, but benefits from
Riparian Reserves.  This species most likely would occur in the outer half of these reserves,
but could occur throughout if appropriate conditions are present.
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Calicium and Chaenotheca spp.
These diminutive lichen species resemble small pin heads arising from the bark of leaning
tree boles and hard snags in late-successional forests.  They typically occur in sheltered
microsites with high humidity provided by late-successional forest conditions (Goward 1992). 
They are specific to substrates and texture.  Some species occur on rough textured Douglas-
fir bark, while others occur on the smoother bark of cedars, true firs and hemlock.  They can
occur in younger forests, providing the structures are present, but are more abundant in late-
successional/old-growth forests.  Because of their habitat specificity, these species are
considered dispersal limited.  These species would not be considered riparian dependent,
but could occur throughout riparian habitats if the appropriate substrate and environmental
conditions are present.

Usnea longissima
This species is near the southern extent of its range (McCune and Geiser 1997).  Sites are
scattered throughout the analysis area and it can be locally abundant.  Sites in the analysis
area occur along the East Fork Coquille mainstem and major tributaries (lower Brummit
Creek).  This species occurs within riparian habitats (occasionally can occur in upland sites),
typically draping on conifers and hardwood branches.  It primarily occurs in broadened valleys
in areas with cold air drainage.  This species is dispersal limited, since its primary mode of
reproduction is through fragmentation of its thalli.  These fragments typically only disperse
locally.

Cetrelia cetrarioides, Leptogium saturninum, Platismatia lacunosa, and 
Ramalina thrausta

These are a few species which appear to be restricted to hardwood bark, especially older red
alder (McCune and Geiser 1997).  No locations are known, but the analysis area is within the
suspected range and potential habitat is present.  These species are known sporadically
throughout their range, indicating that few surveys have been done.  Critical conditions for
these species is the defoliation of hardwood leaves in the fall which allows more light
penetration and direct moisture into the canopy.  This frequency of lighting and moisture are
important conditions which greatly influence their distribution and abundance.

Vascular Plants
Iliamna latibracteata

This species is endemic to southwest Oregon and northwest California.  It occurs in moist
habitats in conifer forests and stream sides (Hickman 1993).  Locations are not known within
the analysis area but one location is known in the Big Creek subwatershed, adjacent to the
south.  It is likely that the analysis area may be beyond the range of this species.  While not a
true riparian species, it would benefit from existing Riparian Reserves.

Euonymus occidentalis
This species appears to be relatively uncommon, but occurs over a wide range.  One location
has been documented within the Camas Creek sub-basin (T28S, R9W, Section 21).  Habitat
is moist coniferous forests (Abrams 1951) to streambanks (Hickman 1993).  This species
appears to be a riparian-dependent occurring primarily in mixed hardwood conifer forests. 
It’s wide range is most likely a result of dispersal of seeds by birds.
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What Riparian Reserve habitat types are present and what species are associated with
them? 

ANALYTIC QUESTION VII.1.9

Amphibians, Mammals and Birds
For a description of these species of concern listed in Table VII.1 and their habitat
requirements refer to Analytic Question V.3.1.

Late-successional Forest
Forested stands greater than 80 years-old are considered late-successional habitats (USDI
1995a).  Currently, the Riparian Reserves contain approximately 9,568 acres (38.2% of
25,047 acres) of this habitat (see Figure V.2).  Late-successional forest habitats in Riparian
Reserves are typically confined to low-order streams where terrestrial vegetation occurs
adjacent to streams, or to the periphery of the water-influence zone on high-order streams. 
The distribution of these habitats is discussed above (see AQ VII.1.5 and Appendix A - Map
A.33).  Although important for riparian-dependent species, these habitats also provide
benefits to many terrestrial species.  They provide dispersal corridors within and between
LSRs and the vertical structure supports a diversity of different species groups.  For example,
these habitats provide foraging, roosting, reproduction, and hibernation sites for bats and
dispersal corridors for martens and northern spotted owls.  They also provide refugia for
dispersal-limited species such as mollusks and lichens, which can re-colonize adjacent
terrestrial habitats as they become available.

Riparian
Riparian habitat is found within the zone of water influence, including channel margins, low
terraces and floodplains.  These areas may be characterized by the presence of multiple
terraces, woody debris deposited during high flows, or variable soil moisture conditions. 
True riparian areas exhibit vegetative communities much different than adjacent terrestrial
vegetative communities (see AQ VII.1.7).  Riparian areas provide habitat for a wide range of
species, depending on the vegetative characteristics.  Some riparian-associated species,
such as beavers, bats and amphibians, depend on these habitats for all or portions of their
life cycle.

Aquatic (lotic)
These habitats include the streams themselves and the immediate streambank and splash
zones.  The analysis area contains approximately 998 miles of lotic habitats, ranging from
low-gradient 7th order streams, to high gradient, intermittent streams (Appendix A - Map A.35). 
Most of the aquatic species of concern depend on stream habitats for all or part of their life
cycle.  For example, southern torrent salamanders inhabit high-gradient headwater perennial
streams with high quality water and low temperature.  Pacific giant salamanders inhabit
headwater and lower order perennial streams.  Tailed frogs are found primarily in larger
perennial streams, often with high gradient.  Foothill yellow-legged frogs inhabit still larger
streams.  Beaver use low-gradient streams with wide floodplains.
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Aquatic (lentic)
Numerous pond habitats have been identified, primarily on private land.  In addition to those
created by beaver, the most notable ponds are located in the floodplain/terrace along the East
Fork Coquille mainstem downstream of Elk Creek, the sinks in T28S, R10W, Section 16, and
on the north side of Brewster Gorge in T28S, R10W, Section 9 NW¼ (see Map A.35).  Lentic
habitats are also provided by numerous pump chances and two heliponds in the analysis
area.

Seeps and Springs
Seeps and springs are unique among aquatic habitats because they contain microclimate
and habitat conditions not found elsewhere.  These special habitat conditions support rare
and unique species (such as amphibians, molluscs, and other invertebrates), and facilitate
dispersal (by providing aquatic “stepping stones”) across the watershed for other aquatic
associates (Gibbs 1993, Dodd and Cade 1998).  Seeps and springs often are associated
with geologic faults and soils having low permeability rates (0.2- 0.6"/hr), such as the
Preacher-Bohannon soil type (46).  Additionally, seeps and springs may be located along
contact zones where low permeability soils occur downslope from highly permeable soils.  In
such situations, groundwater travels downslope through permeable soil until it encounters
less permeable soils (or bedrock), at which point the ground water may be forced up to the
surface.  Roads that intercept groundwater may also produce seeps.

Rocks and Talus
These habitats include rocky outcrops and talus slopes.  Like seeps and springs, they
provide habitat-types (such as rocky crevices) not found elsewhere.  These habitats are
relatively common in the analysis area, and critically important for species such as the
peregrine falcon, Dunn’s salamander, bat species (roosting, reproduction, and hibernating
locations), as well as many invertebrates, fungi and lichens.  See Appendix A - Map A.35
(Special habitat types) for locations of known rocky outcrops.  See Sections V.2 and V.3 for
further discussion.

Down Logs
Numerous wildlife species including many invertebrates depend heavily on down log habitat. 
Riparian Reserves contain critically important down log habitat at higher levels than are
available in the adjacent GFMA (Spies et al. 1988).  Due to their distribution, Riparian
Reserves will provide this habitat across the landscape to serve as centers for re-
colonization.  Down log habitat in the Riparian Reserves is particularly important for pine
marten denning and foraging, bat roosts and as habitats for a myriad of amphibians and
invertebrates.  Their proximity to streams offer the possibility of unique microclimates which
are cooler and moister than similar habitats inupland areas.

Down log habitat is scarce on private lands.  Given the level of salvage in the past and road
location on BLM-administered lands, many Riparian Reserves have already been salvaged
and are deficient in down log habitats.  See Sections V.2 (AQ V.2.3 & V.2.8) and V.3 (AQ V.3.3)
for further discussion.

Snags
Numerous wildlife species including many invertebrates depend heavily on snags.  Snag
habitat in Riparian Reserves is critically important since management restrictions allow for
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What is the likely future condition of vegetation and habitat in Riparian Reserves?

ANALYTIC QUESTION VII.1.10

What is the likely future condition of riparian species?

ANALYTIC QUESTION VII.1.11

providing substantially higher levels of snag habitat than will be possible in the GFMA  (Spies
et al. 1988).  High densities of snags in Riparian Reserves in a network across the
landscape may serve as centers for re-colonization.  These habitats are particularly important
for pine marten (denning and foraging),  bats (roosting, reproduction, and hibernation), as
well as a large number of invertebrates and molluscs.  Snag habitat is less abundant on
private lands, but also is deficient in many areas on BLM land because of past salvage.  See
Sections V.2 and V.3 for further discussion.

POTENTIAL FUTURE CONDITION

Under the current management strategy, riparian vegetation in areas without frequent 
disturbances will advance into older forest age classes.  Over time these habitats will
become more contiguous and structurally diverse (i.e., more heterogeneous canopy, snags,
down wood).  However, this transition may not occur in areas with frequent disturbance; while
in other areas it may take many decades.

Riparian areas with periodic larger-scale disturbance events (landslides, debris torrents, etc.)
will be dominated primarily by hardwoods such as red alder and shrubs such as
salmonberry.  These conditions may be considered a disturbance climax plant community
(Hemstrom and Logan 1986).  Under these conditions these stands will most likely remain
the same over time.

Species composition in the future will most likely remain the same as today.  In areas where
forests mature, species dependent on these habitats will most likely increase.  This will
depend on the distribution of remnant populations and the ability of individual species to re-
colonize.  Landscape-level connectivity will facilitate the dispersal of aquatic/riparian and
terrestrial species.  Improved connectivity within the riparian/aquatic systems and across the
landscape will facilitate movements and genetic interchange of wildlife; however, more
limited riparian protection on interspersed private lands will continue to hinder connections
for some species, particularly less mobile species.  In riparian areas with widespread
chronic disturbances, the species composition will most likely remain the same (FEMAT
1993).
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What are the physical and biological values associated with these Riparian Reserves?

ANALYTIC QUESTION VII.2.1

VII.2 - RIPARIAN RESERVES VALUES 

See Section V for the detailed discussion of ecological values of riparian areas.  Riparian
Reserves are designed to protect the physical and biological values (described in the ACS
objectives [ USDA and USDI 1994]) associated with riparian areas and benefit upland
species.  These physical and biological values include:

Structural Complexity
Riparian zones are characterized by assorted physical processes, such as: earth movement,
deposition, erosion and disturbance which create an array of terraces, old channels, standing
and down wood, snags, etc.  Streamside vegetation often offers a structural contrast to
upland habitats within Riparian Reserves.

Diverse Array of Soil Moisture Conditions
In the eastern half of the analysis area (Tyee formation) the soil textures are generally of the
sandy or sandy loam type.  These soils infiltrate moisture quickly but hold little in reserve for
plant growth.  Some soil types (4D, 14, 15, and 38F) are very dry in the summer and tend to
support species that can endure more xeric conditions.

In the western half of the analysis area the soils carry a higher percentage of clay and are
slower to infiltrate, but have higher available moisture contents later in the summer. These
soil types (22 D & E, 46 D -F) and the soils found on the agricultural terraces along the
mainstem, support species that can endure more mesic conditions.  Hay fields and
hardwood communities are found growing on the terraces, and tree species such as cedar
and grand-fir grow on the uplands.

In addition to this general trend, there are many soil types that have layers that restrict or
increase the infiltration of water to the ground water reserves.  At times, contact between soil
types can lead to water being held higher in the soil profile against the forces of gravity.  When
these situations are interrupted, such as adjacent road cuts or stream channels, the water
emerges from the side of the hill.  This can cause springs and seeps to develop, but the flow
of water is minimal and does not normally establish a defined channel.

Riparian Reserves within the analysis area experience variable moisture regimes. 
Climatically, the western part of the analysis area is within the Coastal Maritime influence
zone while the east end is in the Camas Valley rain shadow.  However, orthographic lifting
from west to east tends to decrease variation in average precipitation.  The most moisture
falls in the snow zone (see Appendix A - Map A.12); the higher elevation areas within Brummit,
Upper East Fork and Camas subwatersheds.  However, lower elevation areas in these
eastern three subwatersheds
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do not receive as much moisture as do areas at the same elevation in the western three
subwatersheds (those under the influence of Coastal Maritime climate).

In addition to orthographic lifting and distance from the ocean, aspect is another factor which
alters soil moisture in Riparian Reserves.  North- and east-facing slopes always are wetter
than equivalent south- or west-facing slopes.  For example, an area in the Brummit
subwatershed (generally south-facing) could be drying out while an area in the Camas
subwatershed with the same soil type and elevation could be releasing groundwater to an
intermittent stream.

Diversity of soil moisture conditions provides habitat parameters necessary for many plant
and animal species to complete their life cycle.  In the riparian area some plants and animals
may depend on the continued moisture throughout the summer even if it is at a very low
quantity.

Plant and Animal Diversity
Diversity and complexity of habitat features is important for maintaining plant and animal
species diversity across the landscape (Noss and Cooperrider 1994).  Interfaces between
upland and riparian forest and those between riparian vegetation and stream channel
promote riparian species diversity, as does the proximity of water in general.

The Riparian Reserve network is designed to maintain and restore well-distributed
populations of native riparian-dependant and aquatic species and facilitate the appropriate
plant and animal diversity. 

Sediment Regime
Disturbance in the form of extensive fires and harvest-related operations have occurred in the
last 140+ years.  As a result, delivery and storage of sediment in all sizes has varied
dramatically.  Removal of large woody debris (for navigational purposes) and splash
damming in the lower river section decreased sediment storage and allowed channels to
downcut, delivering even greater quantities of stored materials from the bank margins.

Harvest operations and road construction have increased the rate of landslides (an in-depth
discussion can be found in AQ III.7.5, and III.7.6).  Those that occurred after fires or harvest
operations have replaced some exported sediments.  However, road construction activities
adjacent to and crossing over the stream network have increased the amount of fines – while
also limiting the delivery of coarse materials (through interception).  This has resulted in a
disproportionate amount of fine sediments delivered to streams.  Delivery of woody materials
associated with landslides (and necessary for proper riparian function) have been reduced by
the same interception.

The amount, type, and rate of sediment delivery can alter the water quality and habitat for
many different aquatic organisms.  Seasonal changes affect organisms at different stages in
their life cycles.  Some species may be unable to cope with excessive delivery of sediment
during normally low-delivery periods in the late summer.  Others may be affected by
movement of bed-load in a stream during winter storms or peak runoff times.  Maintaining a
balance between the incoming, stored and exported sediment is the key for obtaining a
proper sediment regime. 
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Changes in any of these parameters may upset the balance, and exceed an organism’s
ability to survive.

Water Quality
Riparian areas maintain and restore water quality through interception of sediments and
nutrients (Daugharty and Douglas 1994).  In addition, topographic and vegetative shading in
the riparian area is largely responsible for maintaining desirable water temperatures. 
Riparian structures (LWD and tree roots) reduce water velocity and maintain bed and bank
integrity, thereby reducing erosion from in-channel sources and moderating turbidity.

Water Quantity and Delivery
Riparian areas store and release water, helping to maintain summer base flows and to
moderate high flows.  Riparian areas also are largely responsible for delivery of LWD to
streams, which enhances channel complexity and in-channel storage.

Connectivity and Interspersion of Habitat Features
The network of riparian ecosystems provide spatial and temporal connectivity across the
landscape.  In addition to providing protective pathways for riparian-associated animals,
riparian zones facilitate dispersal between widely distributed upslope habitat areas.  Riparian
Reserves support two functions for connectivity:

] Landscape scale - Riparian Reserves facilitate the movements of mobile species
associated with late-successional habitat as they move between LSRs.  Riparian
Reserves can serve as “stepping stones”, linking late-successional habitat between
LSRs.

] Subwatershed/Site scale - Riparian Reserves support persistent populations of relatively
immobile species associated with late-successional and riparian habitat, thereby
facilitating genetic interchange between adjacent populations and preventing population
isolation.

Nutrients
Riparian areas are “sinks” for nutrients.  Riparian areas provide the foundation for aquatic
foodwebs through the contribution of organic material (leaf and needle litter and animal
matter).  In turn, invertebrates produced in the aquatic system provide a major food source for
many terrestrial animals.  Bilby et al. (1996) indicates that nutrient cycling within riparian
areas results in redistribution of carbon and nitrogen to terrestrial ecosystems.

Refugia
Riparian zones provide refugia for organisms during stress and disturbance.  For example,
terrestrial animals such as elk and deer utilize riparian zones for thermal regulation during
winter and summer months; fish find refugia from high flows in floodplains and off-channel
stream habitats.  Riparian Reserves play an important role in providing refugia for sessile
and less-mobile late-successional species (FEMAT 1993) by maintaining higher quality
habitat conditions in relation to adjacent GFMA lands (i.e., high levels of down logs and
snags).  They also serve as species source-areas for repopulating adjacent areas
undergoing harvest and subsequent recovery.
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What are the hazards to these physical and biological values?

ANALYTIC QUESTION VII.2.2

Table VII.2 summarizes the risks to Riparian Reserve resource values from potential hazards. 
It evaluates the likelihood that a given resource value will experience a decrease in function in
the short term (zero-to-ten years) and long term (beyond ten years) if a listed hazard occurs.  It
is important to note that the type and severity of hazard will effect the vulnerability, and that
those listed below are intended to reflect the likelihood of exposure.  For a detailed
discussion on the effects of various management activities on riparian resources, see
Section V.

Table VII.2
Hazards to Values Associated with Riparian Reserves

Resource
Value

Zone of
Effect1

Associated
species

groups by
habitat-type

Hazard Vulnerability of
Resource Value to
Decrease in Function
(short/long term2)

Structural
Complexity

1-5 Late-successional
Riparian
Lotic
Lentic

Harv est
Windthrow
Landslide
Peak/Base Flow Changes
Fire

Moderate/Moderate
Low/Low
Low/Low
Moderate/Low
Low/Low

Soil Moisture 2 -5 Late-succesional
Riparian
Seeps/Springs

Harv est
Windthrow
Landslides
Peak/Base Flow Changes 
Fire

Moderate/Low
Low/Low
Moderate/Moderate
High/Moderate
High/Moderate

Microclimate 2-5 All Harv est
Windthrow
Landslides
Peak/Base Flow Changes 
Fire

High/Moderate
Moderate/Low
Moderate/Moderate
Moderate/Moderate
High/Moderate

Plant & Animal
Div ersity

1-5 All Harv est
Windthrow
Landslides
Peak/Base Flow Changes
Fire

Moderate/Moderate
Low/Low
Moderate/Low
Moderate/Low
High/Moderate

LWD
Recruitment-
Aquatic

1-4 Late-successional
Riparian
Lotic
Lentic
Seeps/Springs

Harv est
Windthrow
Landslide
Peak/Base Flow Changes
Fire

High/High
Low/Low
Low/Low
Low/Low
Low/Low
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Zone of
Effect1

Associated
species

groups by
habitat-type

Hazard Vulnerability of
Resource Value to
Decrease in Function
(short/long term2)
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Down Logs 2-4 Late-successional
Riparian

Harv est
Windthrow
Landslide/Debris Flow
Peak/Base Flow Changes
Fire

High/High
Low/Low
Low/Low
Low/Low
Low/Low

Sediment Regime 1-4 Lotic
Lentic
Riparian
Seeps/Springs

Harv est
Windthrow
Landslide
Peak/Base Flow Changes
Fire

High/Moderate
Low/Low
High/Moderate
High/High
High/High

Streambank/
Slope Stability

1 & 2 All Harv est
Windthrow
Landslide/Debris Flow
Peak/Base Flow Changes
Fire

High/Low
Moderate/Low
High/Low
Moderate/Moderate
High/Low

Water
Temperature

1-3 Riparian
Lotic
Lentic
Seeps/Springs

Harv est
Windthrow
Landslide/Debris Flow
Peak/Base Flow Changes
Fire

High/High
Moderate/Low
Low/Low
Moderate/Moderate
High/Moderate

Water Quantity 1-5 All Harv est
Windthrow
Landslide/Debris Flow
Fire

Moderate/Low
Low/Low
Low/Low
High/Low

Connectiv ity 1-5 All Harv est
Windthrow
Landslide/Debris Flow
Peak/Base Flow Changes
Fire

High/Moderate
Moderate/Moderate
Low/Low
Moderate/Moderate
High/Moderate

Nutrients 1-5 All Harv est
Windthrow
Landslide/Debris Flow
Peak/Base Flow Changes
Fire

High/Low
Low/Low
Low/Low
Moderate/Moderate
High/Low

Ref ugia 2-5 All Harv est
Windthrow
Landslide/Debris Flow
Peak/Base Flow Changes
Fire

High/Moderate
Moderate/Low
Moderate/Moderate
Moderate/Moderate
High/Moderate

Snags 3-5 Late-successional
Riparian

Harv est
Windthrow
Landslide/Debris Flow
Peak/Base Flow Changes
Fire

High/High
Moderate/Moderate
Moderate/Moderate
Low/Low
Moderate/Moderate

1 Zones of  Ef f ect:
Zone 1 - Aquatic (includes streams and seeps
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What is the condition of the Riparian Network with respect to ACS objectives?

ANALYTIC QUESTION VII.3.1

Zone 2 - Stream bank (includes splash zone) Zone 3 - Zone of  riparian inf luence (includes area inhabited by  riparian
v egetation)

Zone 4 - ½ site potential tree height (approximately  110')
Zone 5 - One site potential tree height

2 Vulnerability /Susceptibility  is def ined as the potential f or the relev ant resource v alue to experience a decrease in
f unction as a result of  the identif ied hazards (should they  occur).

VII.3 - SYNTHESIS AND INTERPRETATION

There are nine ACS Objectives presented in the ROD (pg. B-11).  These are abbreviated
below, along with the Analytic Questions (AQ) which discuss each objective.

1)- “Maintain and restore the distribution, diversity, and complexity of watershed and
landscape-scale features....” 

Refer to Sections III.7 and III.9 for a discussion of erosion and disturbance processes. 
Also see AQ V.2.7 and V.2.8 for a discussion of management activities affect on special
habitats.

2)- “Maintain and restore spatial and temporal connectivity within and between
watersheds....”

Refer to the connectivity discussion within AQ V.2.3 and to Appendix A - Map A.22 (Links). 
Note that the transportation system has severed connections within the stream network.

3)- “Maintain and restore the physical integrity of the aquatic system....”

See AQ IV.2.1 for a summary of past human affects on aquatic habitat.  AQ III.8.2 presents
a description of stream types, and AQ III.8.4 discusses their current condition.

4)- “Maintain and restore water quality necessary to support healthy riparian, aquatic, and
wetland ecosystems....”

Refer to Section IV.1 for a discussion of water quality.

5)- “Maintain and restore the sediment regime under which aquatic ecosystems
evolved....”

Refer to Section III.7 for a discussion of erosion processes.  Particularly note AQ III.7.7, as
it discuss the affect of sediment delivery on hydrologic processes.  Also see AQ VII.2.1.
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6)- “Maintain and restore in-stream flows sufficient to create and sustain riparian, aquatic,
and wetland habitats to retain patterns of sediment, nutrient, and wood routing....”

Refer to AQ III.8.3 for a description of notable hydrologic features and processes.

7)- “Maintain and restore the timing, variability, and duration of floodplain inundation and
water table elevation in meadows and wetlands.”

Refer to AQ III.8.6 for a discussion of causes of change between historical and current
hydrologic conditions, and the trend of those conditions.

8)- “Maintain and restore the species composition and structural diversity of plant
communities and wetlands....”

Refer to AQ V.1.7 for a discussion of the potential for adequate down wood to streams and
riparian areas.  AQ IV.1.16 and IV.1.17 discuss relationships between riparian vegetation
and water quantity/quality.  See AQ V.1.9 for a discussion of trends in riparian area
vegetation.

9)- “Maintain and restore habitat to support well-distributed populations of native plant,
invertebrate, and vertebrate riparian-dependant species.”

See AQ VII.1.9 for a discussion of Riparian Reserve habitat types and associated species.

Because of past management practices, many Riparian Reserves do not currently function at
their potential (Spence et al. 1996).  In order for Riparian Reserves to contribute to connectivity
and refugia forwildlife, the majority must be in late-successional habitats and include snag
and down log habitats.  Only 38.2% of Riparian Reserves currently are in late-successional
forests (>80 years of age).  It will take about 40 years before more than half of Riparian
Reserves are in late-successional condition.  More than 80 years are required for the majority
of Riparian reserves to contain stands >160 years of age.  Many Riparian Reserves contain
recent harvest units or have been subject to salvage or snag falling activities which have left
them deficient in snag and down log habitat.

What is the significance of differences between expected and existing wildlife habitat
in Riparian Reserves?

ANALYTIC QUESTION VII.3.2

What is the trajectory for the Late-successional Riparian Reserve habitats?

ANALYTIC QUESTION VII.3.3
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Currently, connectivity and refugia functions for relatively mobile late-successional dependant
species are at some risk due to past management activities.  However, conditions will
improve significantly as habitats in Riparian Reserves mature.  The relatively high proportion
of Reserves in the analysis area should support the long-term connectivity and refugia
functions for relatively mobile wildlife species.

Connectivity for less-mobile organisms should improve as Riparian Reserves attain late-
successional status and culverts are upgraded.  However, the long-term ability to retain
connectivity between areas of optimal habitat will always be compromised as long as riparian
roads persist and private lands intersect public lands.

Site-scale Riparian Reserve Characteristics
The following characteristics are important in understanding riparian ecosystem structure
and function at the site scale (Gregory et al. 1991):

] reference condition,
] position in the stream network,
] duration of flow (i.e., perennial vs. intermittent),
] soil type,
] local climate,
] local topography,
] disturbance regime and history,
] presence and distribution of riparian-dependent and associated species,
] floodplain dynamics,
] fluvial geomorphology (stream type),
] aspect/potential exposure to solar radiation,
] proximity to key habitat features, and
] forest diseases.

While Table VII.2 discussed the relative vulnerability/susceptibility of the physical and
biological riparian reserve values to various hazards, Table VII.3 is an evaluation of the
likelihood that the rate or magnitude of those hazards will increase if certain management
activities are carried out.

What is the Susceptibility of Riparian Values to Hazards Introduced by Management
Activities?

ANALYTIC QUESTION VII.3.4
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Table VII.3
Evaluation of the Susceptibility of Various Hazards to Increases in Rate or Magnitude

Following a Given Management Activity
Activities Management

(carried out with usual
BMP under ACS

requirements)

Hazard Susceptibility Of Values To Hazard
(from a given management activity)

Short Term
(< 10 years)

Long Term
(10+ years) 

Reduction in Riparian
Reserve Width (Regen
Harvest and
accompanying activities)

Landslide/Debris Torrent
Peak/Base Flow Changes
Water Quantity/Quality
Sediment Regime
Temperature/Humidity
Windthrow

Low-Moderate
Low
Low
Low
Moderate-High
Low-Moderate

Low
Low
Low
Low
Moderate-High
Low

Density Management,
Thinning, PCT, Port-
Orford Cedar Treatments

Landslide/Debris Torrent
Peak/Base Flow Changes
Water Quantity/Quality
Sediment Regime
Temperature/Humidity
Windthrow

Low
Low
Low
Low
Moderate
Moderate

Low
Low
Low
Low
Low
Moderate

Road-building and
reconstruction

Landslide/Debris Torrent
Peak/Base Flow Changes
Water Quantity/Quality
Sediment Regime
Temperature/Humidity
Windthrow

Moderate
Low-Moderate
Moderate
Low-High
Low-Moderate
Low

Low-Moderate
Low-Moderate
Moderate
Moderate
Low-Moderate
Low

Road-decommissioning Landslide/Debris Torrent
Peak/Base Flow Changes
Water Quantity/Quality
Sediment Regime
Temperature/Humidity
Windthrow

Moderate
Low
Low-Moderate
Low-Moderate
Low
Low

Low
Low
Low
Low
Low
Low

Riparian Silviculture Landslide/Debris Torrent
Peak/Base Flow Changes
Water Quantity/Quality
Sediment Regime
Temperature/Humidity
Windthrow

Low-Moderate
Low
Low-Moderate
Low
Moderate-High
Moderate

Low
Low
Low
Low
Low
Low

In-stream Projects Landslide/Debris Torrent
Peak/Base Flow Changes
Water Quantity/Quality
Sediment Regime
Temperature/Humidity
Windthrow

Low
Low
Low-Moderate
Low-Moderate 
Low
Low

Low
Low
Low
Low
Low
Low
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Management Activities Appropriate for Riparian Reserves

The implementation of certain management activities in Riparian Reserves may be
appropriate if the effects of those actions meet or do not retard or prevent attainment of ACS
objectives. 

Actions proposed for Riparian Reserves should maintain existing conditions or restore the
desired condition/ecological function of the site, as defined above (see AQ V.1.11) and the
ROD (USDI 1995a:  B9-11).

Site-specific analysis is required in order to determine the suitability of a given management
action for implementation in a Riparian Reserve.  However, management activities listed in
Table VII.3 which pose moderate-to-high risk in both the short AND long term should be
undertaken with extreme caution or avoided.  For example, road-building across stream
channels is likely to prevent or retard attainment of ACS objectives in both the short and long
term, unless carefully engineered to provide physically unobstructed routes for aquatic and
riparian-dependent species and maintain sediment and LWD transport.

Activities (such as road decommissioning, POC treatment, riparian silviculture, in-stream
projects) may retard attainment of ACS objectives in the short term (i.e., by increasing
sedimentation or by removing riparian vegetation).  However, these actions help attain ACS
objectives in the long term and are therefore appropriate for Riparian Reserves.

Specific guidelines for modification of Riparian Reserve widths are located with other
recommendations in Section VIII.

What are the specific guidelines for modification of Riparian Reserve widths?

ANALYTIC QUESTION VII.3.5
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SECTION VIII
RECOMMENDATIONS

VIII.1  PHYSICAL CHARACTERISTICS
SOILS

q Unstable landforms or headwalls should be added to the TPCC withdrawn classification
and to the Riparian Reserve Network.  This meets several ACS objectives (#3, 4, and 5)
and provides protection buffers adjacent to flowing streams to increase the filtering effect
of the current forest stand and provide clean, cool waters downstream at critical times in
low flow conditions.

EROSION
q Avoid disturbing Tyee and Flournoy formation headwalls that are steeper than 65%.  Protect

such sites with approximately 125-150 foot leave strips. 

q Work with private timber companies to erosion proof and close dirt spurs created or
reopened in the Camas and Upper East Fork Coquille subwatersheds.

q Work with Bonneville Power Company to erosion proof (and/or close) dirt spurs used for
service and maintenance of the utility corridor.

q Effect road decommissioning in accordance with TMO’s.  Roads with one or more stream
crossings should receive a higher priority for decommissioning than those without stream
crossings.

q Provide rock weir structures or woody debris placement in the Camas, Upper East Fork and
Brummit subwatersheds ,as appropriate, to restore in-channel sediment storage in
connection with aquatic habitat enhancement projects.

q Replace worn and improperly functioning culverts, with priority given to Yankee Run and
Steel Creek systems.  Install wood or rock weirs at culvert inlets and outlets, as
appropriate, to trap and store sediment and control headcutting.

q Seed and or mulch areas of landslide disturbance found on the 1997 aerial photos
determined to be contributing sediment through surface erosion.
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VIII.2  AQUATIC ECOSYSTEM
WATER QUALITY

q Prepare a 303(d) Water Quality Management Plan and assessment for temperature on
BLM-administered lands.

q Complete a stream channel inventory on BLM-controlled portions of Yankee Run, Elk, Steel,
China, Camas and Dead Horse Creeks.  Prepare plans to restore streams undergoing
accelerated bank erosion.

q Work with the Coquille Watershed Association and willing landowners to promote
establishment of a vegetative canopy along portions of the East Fork Coquille River (see
Appendix A - Map A.16). 

q Work with the Coquille Watershed Association and willing landowners to identify and limit
sediment sources. 

AQUATIC HABITAT
q Conduct aquatic habitat inventories in the following areas: 

] East Fork Coquille mainstem; 
] Lausch Creek, 
] Camas Creek in T28S, R09W, Sections 22-24, and
] Lost Creek in T28S, R09W, Section 3 and above the forks in T28S, R09W, Section 2.

q Remove twin culverts under the 28-11-17.1 (closed) road in Yankee Run Creek.

q Replace both culverts under the 28-11-20.0 road in Yankee Run Creek to rectify outfall and
velocity barriers.

q Redress manmade barrier at the 28-9-32.1 road crossing on South Fork Camas Creek.

q Redesign/replace culvert at the mouth of China Creek to correct outfall and velocity barrier. 
This culvert (under the CBWR) passes adult anadromous salmonids at typical winter
flows, but presents a barrier to juvenile salmonids, non-salmonids, herptiles, and
invertebrates.  Stream temperature monitoring data indicate that summer temperatures in
the East Fork Coquille River near China Creek approach 70°F, but those in China Creek
typically remain below 60°F.  The stream crossing should be redesigned to maintain
access for spawning adult salmonids and provide access to thermal refugia in China
Creek during summer base-flows for aquatic organisms, including juvenile salmonids.

q Excellent opportunities and good access for instream placement of LWD exist on BLM-
managed lands in:

] Elk Creek (T28S, R11W, Section 23),
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] South Fork Elk Creek (T28S, R11W, Section 35), 
] China Creek (T28S, R10W, Section 5),  
] Hantz Creek (T28S, R11W, Section 11), and  
] Steel Creek (T28S, R11W, Section 1).
] Yankee Run Creek (T28S,R11W,Section 17).

Such projects would address LWD and/or Pool Complexity deficiencies noted in Appendix
H (Tables H.1, H.4, H.5 and H.10), and would benefit both anadromous and resident
fish.  Similar opportunities exist on resident fish-bearing portions of:

] South Fork Camas Creek (T28S, R09W, Section 29), and 
] China Creek Tributary A (in T28S, R10W, Section 5).

q Other opportunities for instream placement of LWD exist on BLM-managed lands in Weekly
Creek (T28S, R11W, Sections 31 & 32) and the Weekly Creek tributary in T28S, R11W,
Section 31.  These reaches are difficult to access, but restoration could be accomplished
using skyline or helicopter in conjunction with harvest of adjacent units.  Such projects
would address LWD and/or Pool Complexity deficiencies noted in Appendix H (Table H.3),
and would benefit both anadromous and resident fish.

q Many opportunities exist for instream placement of LWD on non-federal lands. Projects
could be coordinated through the Coquille Watershed Association and would be subject to
landowner approval.

VIII.3  TERRESTRIAL AND RIPARIAN ECOSYSTEM
VEGETATION

q FOI identified 1,268 acres as hardwood, and 32 acres as brushfield conversion
opportunities (see Appendix A - Map A.20).   These stands will require a systematic field
survey to determine whether they meet acceptable tree/acre stocking.  Specific concerns
could better be addressed in site-level analysis.

q Alder conversion should be undertaken in the following areas:

] West Fork Brummit Creek (in T28S, R10W,  Section 3, T27S, R10W, Sections 21, 22, & 27); 
] Yankee Run Creek (in T28S, R11W, Section 17); 
] China Creek (in T28S, R10W, Section 5); 
] South Fork Camas Creek (in T28S, R09W, Section 29); 
] Dead Horse Creek (in T28S, R09W, Section 5); 
] East Fork Brummit Creek tributaries (in T27S, R09W, Section 29); 
] Camas Creek (in T28S, R09W, Section 21); and 
] East Fork Coquille River mainstem (in T28S, R09W, Sections 9, 11, 12, & 13).
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POTENTIAL DENSITY MANAGEMENT AREAS WITHIN LSR
q Analytic results are summarized in Table VIII.1 below and displayed on Map A.25 (in

Appendix A).  Individual unit prescriptions, logging systems, and final unit boundaries will
be addressed through a site-specific NEPA process.

TABLE VIII.1
Density Management Acres by Category

Category 1
(Release)

Category 2
(Conv ersion)

Combination
Category 1&2

Category 3
(Density

Management)

529 445 403 2,195

SPECIAL HABITATS
q Maintain integrity of special habitats such as seeps, springs, wetlands, and rocky habitats.

q Provide forage opportunities for wildlife where appropriate, consider seeding harvest units
with grasses and forbs for big game forage pursuant to the District’s Native Seed Policy.

KEY HABITAT COMPONENTS
Snags

q On matrix lands, decrease the time it would take to meet snag density goals by managing
for >40% population potential through snag creation in green tree retention areas and
deferred harvest units.  Forty percent population potential equates to approximately two
hard snags/acre.  Snags should represent a variety of decay classes, topographic
positions, seral stages, and distributions (i.e., large and small clumps and singly) and
need to be provided through time. 

q On reserve land allocations, actively strive to meet snag density goals by creating snags in
areas currently deficient (particularly in Riparian Reserves).  Forested reserve areas
should be managed for 100% population potential, which equates to approximately six
hard snags/acre.  Snags should represent a variety of decay classes, topographic
positions, seral stages, and distributions (i.e., large and small clumps and singly) and
need to be provided through time. 

q During pre-commercial thinning treatments, consider creating one small snag per acre in
areas dominated by early and mid-seral stands.

Down Logs
q On Matrix lands, decrease the time it would take to meet down log retention goals by

creating down log habitat in areas not yet scheduled for harvest.  Salvage of down logs in
GFMA land will be pursuant to District policy, as stated in the RMP (USDI 1995a: 53) and in
Instruction Memorandum OR-120-96-05. 
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q In upland and riparian reserve lands, actively strive to provide down log levels within the
range of natural variability for the Oregon Coast Range as noted in Table V.2.  Down logs
should represent a variety of decay classes, topographic positions, and orientations and
need to be provided through time. See the LSR Assessment for Southwest Oregon (USDA
and USDI 1998) for additional guidance on down log habitat in Reserve areas.

SPECIES OF MANAGEMENT CONCERN

Wildlife Species and Habitat
q Minimize construction of additional permanent roads.

q Consider requirements of the Migratory Bird Treaty Act and additional policy or guidance for
all activities.

Threatened and Endangered Species
q Conduct surveys for NSO and marbled murrelets in the LSR to determine if presence and

reproductive status are meeting LSR/NWFP objectives. 

q Continue surveys for Bald Eagles, particularly along the mainstem.

BLM Sensitive Species
q Survey the watershed to acquire information on distribution and abundance of special

status species and their essential habitats.

q Continue surveys of Brewster Rock, China Wall and other cliffs/rock complexes for
peregrine falcon occupancy.

q Provide roosting opportunities for bats; where appropriate, install bat boxes on BLM-
controlled bridges to provide additional roosting habitat for bats.

Survey and Manage/Protection Buffer Species
q Specific management actions will vary depending on species, but in general will involve

management of key habitat features.  Table VIII.2 presents recommendations for each
species group or species.



East Fork Coquille Watershed Analysis February 2000

VIII - 7

Table VIII.2
Management Actions for Survey and Manage/Protection Buffer Species

MANAGEMENT ACTION SPECIES GROUPS WHICH BENEFIT

Manage known sites to maintain desired habitat
conditions

All species groups

Conduct reserve surveys All species groups

Maintain/enhance coarse woody debris in all
decay classes

fungi, amphibians, bryophytes, mollusks, vascular
plants, arthropods

Minimize soil compaction fungi, mollusks, amphibians, bryophytes, vascular
plants, arthropods 

Snags maintenance/creation lichens, bats, arthropods

Reduce the intensity of slash fires fungi, mollusks, amphibians, arthropods

Retain green trees in patches and as individual
trees

All species groups

Retain up to 20% of existing hardwoods (trees
and older shrubs) within harvest units

mollusks, l ichens, bryophytes, arthropods

Develop forest gaps in density management areas
(@@@@½ acre)

lichens, bryophytes

NON-NATIVE PESTS

q Eliminate exotic fish species from fire ponds.

Port-Orford-cedar root rot (Phytophthora lateralis)
q Continue to prohibit bough cutting.  (This policy has been in effect since October 1993.)

q For areas that appear to be disease free and have a POC stand component (>5%):

] Close or gate roads to restrict access during wet weather.
] Wash vehicles and equipment prior to operating in uninfected areas.
] Time projects for drier seasons of the year.

q For open roads on BLM-administered lands, sanitize roadsides by removing green POC
and Pacific yew (also a host tree) within 25 ft. slope distance from the road edge uphill and
30 ft. slope distance downhill (50 ft. at stream crossings).  

q Cooperate with the USFS and OSU to test POC trees that appear resistant to PL; the most
resistant trees should be placed in a seed orchard for propagation and eventual out-
planting.
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Monitoring
q Low Risk Sites should be surveyed using aerial photos or infrared imagery to detect the

spread of PL from High Risk Sites along sanitized roads and harvest units.  This survey
should be conducted KKKK5 years from now, when new photography or imagery becomes
available.

q The success of POC sanitization should be evaluated to see if PL spread outside of the
sanitized area.  This should occur at 3 and 6 years after completion of the related action.

Noxious Weeds
Management actions are included in the Noxious Weed Strategy for Oregon/Washington

(USDI 1994) and the Draft Invasive Weed Strategy for Coos Bay District BLM, February
1998.  In particular note the following actions:

q Perform periodic (<5 years) inventories to detect new locations or potentially new weed
introductions.

q Use a variety of treatments (manual/mechanical, biological control, chemical, etc.) to control
invasive species at specific locations.  These treatments should be based on infestation
size and species.

q Develop contract stipulations and standard practices to minimize the spread of noxious
weeds such as; washing vehicles/equipment prior to entry, active removal and using
weed-free materials.

q Re-vegetate all bare soil following disturbance by using native species when available, or a
non-native species (such as annual ryegrass)  which will lead to a native species
outcome.

q Obtain rock from uncontaminated sources.

q Develop and maintain a watershed-wide agreement with adjacent landowners which will
lead to a combined ownership treatment plan.

VIII.4  HUMAN USES
RECREATION

Road Closures and Trail Opportunities
qMany opportunities exist for non-motorized trail development, including the following:

] Brewster Trail (Dora to Sitkum) KKKK 6 miles
The CBWR was constructed over much of the old Brewster Trail, however, fragments of

the trail still remain.  For example, the CBWR was constructed through Brewster
Canyon, while the trail traversed the ridge to the north.  Trail segments may offer an
opportunity for reconstruction of an historic trail connecting Dora and Sitkum.  The
Brewster Trail
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project would further District partnerships with Coos County Parks and Oregon State Parks,
as well as provide historic and cultural interpretive opportunities.

For planning purposes, this particular portion of the Brewster trail is divided into three
sections.  These are:

Steel Creek to Upper Bill’s Creek (KKKK 3 miles)
This portion of the trail would start at Steel Creek Spur Road (28-11-1.0 B) and follow the

south side of Steel Creek to the 27-10-29.1 road in upper Bill’s Creek. 

Upper Bill’s Creek to Brewster Rock Road (KKKK 1.5 miles)
Rock outcrops, as well as evidence of the old Brewster trail, highlight this section.  The

trail would connect the 27-10-29.0 road to the Brewster Rock Road (27-10-20). 
Proposed trail development must be consistent with the values for which the China
Wall ACEC was designated. 

Brewster Rock Road to Maria Jackson State Park (KKKK 1.5 miles)
The final section of trail links the two previous sections with Maria Jackson State Park.  If

access rights are granted to the public, the trail would utilize the Brewster Rock Road
(27-10-20) and the abandoned Brewster Lookout Road (27-10-10).  The old Brewster
Lookout site also could be incorporated into the trail system.

] Lost Creek Loops
A number of unimproved, closed, and gravel roads in the Lost Creek/Knepper Creek/Tioga

Ridge area could be tied together to provide trail opportunities.  One potential loop
includes Lost Creek Road (28-9-9.0) to BLM road 28-9-2.1 to Tioga Ridge Road (28-8-
20.0) and back to Lost Creek Road via Harry’s Road (28-9-12.2).  Knepper Creek Road
(28-9-12.1) and BLM road 28-9-11.1 offer shorter loops within the previously mentioned
one.  Use of these routes is contingent upon gaining public access from private
landowners.  The District could sign and promote these opportunities as is, providing
non-motorized recreational access is secured for jointly-managed roads.

] Skeeter Camp Cabin to Tioga Creek
In the late 1970s and early 1980s, recreation planners from the Coos Bay and Roseburg

Districts collaborated on a proposal to construct a long loop trail which would connect
Tioga Creek with the old cabin site.  The proposal could also include linking with the
Doerner Fir (which had not been discovered at the time of the loop proposal).

Improvements to Existing Recreation Sites
] Doerner Fir Trail
The Doerner Fir Trail could use several improvements, including:  providing for a small

picnic area, installing an informational kiosk, creating a “guided walk” brochure and
constructing a small structure to protect the tree from damage.  It is recommended the
Resource Area collaborate with the Roseburg District to improve signing to the
trailhead from the east.
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] Burnt Mountain Recreation Site
Burnt Mountain Recreation Site could be improved to better serve the recreating public.

Recommended projects include:  designating and leveling camp sites, installing fire
rings and picnic tables, and developing a potable water source.  A loop trail for
recreationists to utilize during their stay could enhance the site.  A loop trail could be
developed by utilizing the existing short trail or connecting the old jeep trail that heads
east from the site to the old Skeeter Camp jeep road.  Access rights with private
owners would be required for the latter alternative.

New Recreation Sites
] Lost Creek Falls
Lost Creek Falls, located in T28S, R9W, Section 2, was used by local recreationists until

the private landowner harvested timber around the falls in 1970.  Prior to timber
harvest, the District had proposed acquiring the land around Lost Creek Falls.  The
second growth has grown enough to make the site attractive for recreational purposes
again.  The District could reconsider acquiring the land around the falls as a stand-
alone recreation site.  Developing a short spur trail could enhance the Lost Creek
Loops mentioned above.

COMMERCIAL

Potential Timber Harvest Areas Within Matrix
q Analytic results are presented in Appendix I.  Table I.1 details potential units in GFMA while

Table I.2 does likewise for units in CONN blocks. 

Transportation System
q The TMO process identified KKKK71.8 miles of road which could be closed through “Jobs-in-

the-Woods” programs or in conjunction with timber sales, whichever is applicable.  The
TMO’s for individual roads to be closed are located in Appendix J.  See the TMO data
dictionary for terminology and definitions.  A summary of the mileage, categorized by type
of closure and purpose, is provided in Table VIII.3.  
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Table VIII.3
Method, Purpose, and Miles of Roads Recommended for Closure

CLOSURE
METHOD

PURPOSE TOTAL
MILES

WILDLIFE (ONLY) WILDLIFE
+ ACS

WILDLIFE
+ POC

Gate Closure 0.00 0.57 3.19 3.76

Perm. Decommission 29.68 32.14 0.00 61.82

Self Decommission 0.60 0.20 0.00 0.80

Full Decommission 3.58 1.83 0.00 5.41

TOTAL 33.86 34.74 3.19 71.79

Installation of physical barriers on these 71.8 miles will result in a BLM open road density
of 2.64 mi./mi2.  Several un-numbered spur roads also are available for closure and
their mileage is not reflected in Table VIII.3.

Some roads recommended for closure are subject to reciprocal right-of-way agreements. 
Prior to any change in road status, consultation with the permittee is necessary in
accordance with IM OR-95-87. 

q The China Creek Road system is a major concern.  China Creek has particularly high value
spawning habitat.  In addition, the drainage does not exhibit symptoms of Port-Orford-
cedar root rot disease.  It is recommended that water dips be constructed to reduce
surface runoff, and a gate be installed at the junction with the CBWR to help prevent
introduction of the disease.

Culvert Repair or Replacement
q Cursory review of the roads listed in Table VIII.4 has identified potential culvert replacement

needs.  A thorough culvert inventory needs to be conducted on these roads.  Additional
culvert surveys should be done along roads in proximity to riparian areas.  Replace
culverts and repair outlet erosion though funding opportunities such as the  “Jobs-in-the
Woods” program or upcoming timber sales. 

Road Maintenance
q The roads listed in Table VIII.5 are recommended for road drainage and surface

improvements.
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Table VIII.4
Roads Recommended for Culvert Replacement

ROAD NUMBER MILES ROAD NUMBER MILES ROAD NUMBER MILES

27-09-21.0  A-C 4.60 28-09-20.0  D-E 2.59 28-11-17.3 1.50

27-10-21.2  A-B 2.50 28-10-10.2 5.90 28-11-20.0  A-B 2.10

28-09-  8.0  A,B,C1 1.90 28-10-12.0  C-F 4.74 28-11-29.0  C-E 2.50

28-09-11.1  A,C 2.40 28-10-25.0 1.30 28-11-30.2 0.30

28-09-15.0 1.00 28-11-12.0  A-B 1.47 29-11-05.1  A 0.53

TABLE VIII.5
Roads Recommended for Maintenance

ROAD NUMBER MILES ROAD NUMBER MILES ROAD NUMBER MILES

28-09-8.1  C-D 2.00 28-10-5.1  A 0.67 28-11-26.0 A-C 2.62

28-10-5.0  A 0.32 28-10-5.2  A 0.80

VIII.5  RIPARIAN RESERVE EVALUATION
Based on the analysis presented in Section VII, and the professional judgement of wildlife,
fisheries, botany, hydrology, and soils specialists, there are opportunities to modify the
interim Riparian Reserve boundaries on some intermittent streams in accordance with the
Aquatic Conservation Strategy.  The team recognizes that the analysis area encompasses
diverse geomorphic features and habitats, and that the distributions of the species of concern
within the analysis area, listed in Table VII.,1 are not mapped or completely understood. 
Therefore, any modifications of interim Riparian Reserve boundaries must be analyzed at the
site level and tailored to the specific features and biota of each site.  To this end, the following
recommendations are intended to guide the interdisciplinary team in subsequent site-level
analysis and planning.  It should be noted that each provides a single resource perspective,
and the entire suite should be considered in the decision-making process.

q Riparian Reserves on areas subject to mass wasting or shallow-rapid debris flows (see
Appendix A - Maps A.26b through A.31b), extremely steep soil hazard (see Appendix A -
Map A.10), and geologically sensitive soils should be wide enough to protect the aquatic
system from accelerated rates of landslides and sedimentation.  The following is an
adaptation of the ecological protection width needs outlined in Table V-14 of FEMAT
(1993).  The intent is to provide debris to a stream channel that is consistent with natural
ecological processes and functions.  Subwatershed-specific recommendations follow.
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] Brewster Canyon
This subwatershed is slightly impacted by harvest removal, and surface erosion is of

concern, particularly on the private lands within the area.   Regeneration type harvests
within Section 17 of T28S, R9W; Sections 14, 15, 17 and 21 of T28S, R10W; and T27S,
R11W, Sections 1 and 13 may incur accelerated surface erosion.  All other sections
are within the LSR, and no reductions are anticipated.

The geology of the subwatershed is different between East and West ends.  The
subwatershed includes the largest of the ancient landslides within the analysis area. 
Reductions to 50' could preserve the stability of stream margins in T28S, R9W, Section
17, T28S, R10W, Sections 14, 17, 21; Section 13, the west side of Section 15 and the
east side of Section 1 in T27 S, R11W.  No reductions below 100' should be proposed
within T28S, R10W, Section 14, the east side of Section 15 or the west side of T27S,
R11W, Section 1.

] Brummit Creek
This subwatershed is not heavily impacted by harvest removal, and surface erosion is

negligible from such activity.  No Matrix land use allocation exists within this area, thus
no regeneration harvest is expected to occur.  Thinnings of stands up to age 80 should
have no-cut buffers adjacent to stream channels.  

] Camas Creek
This subwatershed is not heavily impacted by harvest removal and surface erosion is

negligible from such activity.  Within T28S, R9W, all sections with the exception of
Section 17 are in LSR.  The widths in Section 17 should be at least 50'.

For those reserves in T28S, R10W, the slope of the land increases dramatically, and
some areas with surface erosion potential are noted on the MSLE model output (see
Appendix A - Map A-28a).  The reserve width could be modified to 50' in Sections 23
and 25, but there are few opportunities for Riparian Reserve reduction in the remaining
sections.

] Elk Creek
This subwatershed is not heavily impacted by harvest removal, and surface erosion is

negligible from such activity.  The Matrix lands in T28S, R10W, Section 18, could have
reductions of the Riparian Reserves to 125', based on the weak rock and steep slopes
present.  The northeast portion of Section 19 would also require such widths however
the rest of the section and Sections 20 and 21 could be reduced to 75' widths.   Slopes
are steeper in Section 30 and may require 150' widths.  The majority of sections in
T28S, R11W can endure reductions to 75', but for Sections 34 and 35 widths could be
kept to 150'.  Streams in T29S, R11W, require at least 75' buffers.

] Lower East Fork Coquille
This subwatershed is not heavily impacted by harvest removal, and surface erosion is

negligible from such activity.  Width reductionsare not recommended for lands in T27S,
R10W due to the LSR designation of the land base.  In T28S, R11W and T29S, R11W,
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Section 5, widths could be reduced to 60' on lands with less than 30% slopes and to 150'
where slopes exceed 70%.  The varied nature of this subwatershed makes on-site
recommendations critical for stability issues.

] Upper East Fork Coquille
This subwatershed is slightly impacted by harvest removal, and surface erosion is of

concern from such activity.  The upper sections located in T27S, R9W, are very different
with respect to risk of landslide failures than other sections.  In Section 25, widths
could be reduced to 150'.  This area has a high probability of failure under the ISE
model (see Appendix A - Map A.31b), many TPCC withdrawals for rock outcroppings
(see Appendix A - Map A.32), and thin steep soils.  In Section 26 and 35, the interim
width could be reduced to 50'.  Retain 150' adjacent to streams in Section 34.  

In T28S, R8W, streams in Sections 5, 7, and 17 need only 50' feet of riparian reserve
width.  In the upper headwall areas of Section 19, 100' should be maintained.

All sections within T28S, R9W, could have the interim width reduced to 50'. 

q Although trees in Riparian Reserves provide wildlife benefits, Riparian Reserve trees
should not be used to fulfill the green-tree requirement for an adjacent harvest unit.

q Seeps/springs/wetlands - ensure these special habitats are included within Riparian
Reserves and that the reserve widths are sufficient to maintain characteristics of the site
(e.g., shading, cool water, sediments, stable substrates, similar flow patterns/timing,
maintenance of riparian vegetation, etc.). 

q Rocky habitats - when rocky habitats occur within Riparian Reserves, ensure that Reserve
widths are sufficient to maintain the characteristics of the site (e.g., temperature, humidity). 
Interim Riparian Reserve widths should not be reduced where such reductions would
isolate TPCC withdrawal areas. 

q Riparian Reserves should generally be a minimum of ½ site-potential tree height in order
to accommodate home ranges of many small mammals, amphibians, and birds.

q To maintain LWD dynamics, Riparian Reserves should be at least 100' wide on each side
of intermittent streams, with the following exceptions.  

] Where a ridge line exists within 100' of a stream, in which case the ridge line may be
used to delineate the Riparian Reserve boundary, and; 

] Where discontinuous/disjunct stream channels preclude the possibility of downstream
conveyance of LWD, in which case an appropriate site-specific prescription could be
developed to maintain the characteristics of the site.

q To maintain water quality, retain a vegetative filter strip of 25' to 100', depending on slope
steepness and surface roughness (USDA 1980).
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q The 14 species listed under “late-successional” in Table VII.1 are terrestrial and occur
within the outer half of the interim Reserve width.   Impacts to these species will be greater
through loss of habitat and changes in microclimate.  Therefore, presence of the these
species should be determined prior to management actions that reduce Riparian Reserve
widths.

q Reductions in interim widths of “high value” Riparian Reserves may pose a higher risk of
adverse ecological impacts.  Therefore, management activities in these areas will require
careful analysis.  “High value” reserves include the following:

] Reserves containing forests > 120 years of age (offering incipient old-growth habitat).

] Reserves which offer connectivity to other reserves, particularly if they connect across
ridges to adjacent drainages (see Appendix A - Map A.22), and, reserves which contain
contiguous mid- and late-successional habitat (providing connectivity and refugia for
less-mobile species).

] Reserves currently uninterrupted by culverts or road crossings (facilitate connectivity).

] Reserves with high amounts of down log or snag habitat.

q Modification of interim Riparian Reserve boundaries must be tracked in a GIS database. 
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Map A.2 -  Subwatersheds of the East Fork Coquille Watershed
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Map A.3 -  Drainage Boundaries and Acres
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Map A.4 -  Land Use Allocations on Federally Administered Lands
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Map A.5 -  Geologic Formations shown in Shaded Relief
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Map A.6 -  Landslide Potential for Soil Map Units
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Map A.7 -  Stream Orders
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Map A.8 -  Shaded Topographic Relief
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Map A.9 -  Recent Landslides and Geologic Formations
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Map A.10 -  Slope Classes
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Map A.11 -  ROSGEN Stream Channel Types
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Map A.12 -  Intermittent Snow Zone Areas
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Map A.13 -  Recorded Fire Occurrences from 1930 to Present
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Map A.14 -  Landslides Delivering to Streams During Recent Times

R12W |  R11W R11W |  R10W R10W |  R09W R09W |  R08W

T27S

T28S

T28S

T29S

Plot Name:  efkcoq_slidelivery.rtl

Universal Transverse Mercator
Zone 10, Spheroid Clark 1866, NAD 1927

Scale = 1:88,000 LEGEND FEATURES

16 1415

21 22 19 20
23 24

29 28 27 26 25 30 29 28 25
26

27

30

36

31 32 33 34 35 36 31 32 33 36

31

3534
12

3

6 5 4 3 2 1 6 5 4 3 2 1 6 51210 119
8

7 8 9 10 11 12 7 9 108 11 12 7 8
15 1416 1317

18

18 16 1517 18 1714 1316 15 14

17

1813
21 2220 2423

19

19 23 24 21 2220

21 22

19 20 23 24
19 20

252628 272930

30
26

25 28 2729 2630
35 3633 343231

33
32312

5 4

BLM Administered Lands

Private Ownership

Coquille Forest Lands

Subwatershed Boundaries

Road System

Stream Network

Sediment Delivering Slides

Non- Delivering Slides



Map A.15 -  Road/Stream Crossings on 3rd + Order Streams
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Map A.16 -  Stream Segments with High Exposure to Solar Radiation
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Map A.17 -  Stream Locations and Fish Presence
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Map A.18 -  Aquatic Habitat Inventory Stream Reaches
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Map A.19 -  Current Forest Age Class Distribution
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Map A.20 -  Potential Harvest Areas on Matrix Lands
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Map A.21 -  Interior Forest Habitat on Federally Administered Lands
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Map A.22  -   Late- Successional Links to Adjacent Watersheds on Federally Administered Lands
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Map A.23 -  Dispersal Habitat on Federally Administered Lands
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Map A.24 -  Modified Recreational Opportunity Spectrum on Federally Administered Lands
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Map A.25 -  Density Management Opportunities in Late - Successional Reserves
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Map A.33 -  Projection for Old - Growth Forest Expansion
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Map A.34 -  Theoretical Distribution of Intermittent Streams
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Map A.35 -  Riparian Reserve and Other Special Habitat Areas on Federally Administered Lands
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APPENDIX B
GEOLOGIC HISTORY

The Coast Range is best described as a moderately deformed block of Tertiary marine
sedimentary and volcanic rocks.  The Tertiary beds of the southern Coast Range have been
deformed (folded) along a broad north-south trending syncline (bowl shaped deposit).  The
southwest flank of this syncline outcrops within watershed and exposes the Lookingglass,
Flournoy and Tyee Formations.

During the Middle and late Eocene period (Figure B.1-A, 43 to 38 million years ago) the
submarine volcanic plate built previously during the late Mesozoic period began to subside.  A
long basin was created that paralleled the margin of then North America.  Sediments in the form
of deltas and submarine fans, were deposited Into this basin to create the early Eocene
Roseburg, Lookingglass and Flournoy formations.  The Tyee formation derived its sediment
from a more mature drainage system that may have reached to the Idaho batholith.

In the Late Eocene to Oligocene period (Figure B.1-B, 40 to 23 million years ago), uplift along
the axis of the ancestral Coast Range brought increasingly shallow water to this basin. 
Continued erosion of the older volcanic sediments as well as renewed eruption in the Cascades
added thick layers of debris and ash to the coast plain and shelf.  

From the Early to Middle Miocene period (Figure B.1-C, 23 to 15 million years ago), continued
uplift produced retreating ocean waters as shorelines advanced.  The continued underthrusting
of the Juan de Fuca plate beneath North America produced a tilting that depressed the eastern
margin of this new shoreline.  The Coos Bay embayment was filled with marine deposition at
this time. 

The Late Miocene to Pliocene period (Figure B.1-D, 15 to 2 million years ago), saw continued
uplift, faulting and deformation of the older strata as the Coast and Olympic mountains were
formed.  Accelerated erosion increased sedimentation on the coast where rivers transported
sand to small embayments and onto the upper shelf.  By late Pliocene time the shoreline was
close to its present location.  
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A B

C D

Figure B.1.  Reconstruction of Middle Eocene to Pliocene environments (from Orr and Orr
1996).
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Formation Origins 

Otter Point
Starting at the western end of the area, the Otter Point deposits are found from the mouth of the
East Fork to Weekly Creek.  These deposits are thought to be displaced from a subduction
trench in southern California, drifted northward and accreted to the Oregon margin that was
present at the time.  A complex collision of the North America plate with the oceanic plates
resulted in the rotation, translation, and accretion of relatively small geologic blocks with very
different histories.

Roseburg
During subduction of the ocean plates below the North American plate, the Roseburg formation
(“Ter” in Figures B.2 and B.3) ceased acquiring depositional material due to uplifting.  Then a
deformation process began the folding and compressing of the formation and resulted in what
we see today.  This stage was relatively short on a geologic time scale.

Lookingglass
The Lookingglass formation (“Telg”) rests on the Roseburg formation with an angular
unconformity.  It can be seen in Figure B.3 that the Roseburg Formation is much more
deformed than the overlying Lookingglass and Flournoy (“Tef”) Formations.  The Lookingglass
Formation represents an early Eocene marine transgression (flooding) over most of the extent
of the southern Coast Range.  The Flournoy formation resulted from a middle Eocene
transgression and the Tyee formation (“Tet”) was deposited on the Flournoy by a later middle
Eocene transgression.  This depositional sequence produced different dip angles in each
subsequent layer.  None are as great as those of the folded Roseburg formation.

The Lookingglass and Flournoy Formations consist of sediments which were transported from
source areas in the Klamath highlands.  The Tyee Formation has a different sediment source
identified as the Idaho batholith (Lane 1987).  The Tyee sediments were tectonically rotated
and translated to the Coast Range from the east.  The greater percentage of sandstone in the
Flournoy and Tyee formations produces steeper slopes and relief than in siltstone areas
underlain by the Roseburg and Lookingglass formations.

Quaternary fluvial terrace deposits (“Qft”) also are shown in Figures B.2 and B.3.  These are
unconsolidated to semi-consolidated flat-lying and elevated deposits of river alluvium situated
above present flood levels in stream valleys.
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Figure B.2.  Changes in bedding angle of the Lookingglass (Telg), Flournoy (Tef) and Tyee
(Tet) formations (from Baldwin 1975). 

Figure B.3.  Deformation of the Roseburg Formation and layering of later [Lookingglass (Telg)
and Flournoy (Tef)] Formations (from Baldwin 1975).

Formation Descriptions

Otter Point
The oldest Otter Point Formation occurs in the lower portion of the East Fork Coquille.  It
contains low-grade metamorphic rocks of greenstone, serpentine, mica schists, and chert. 
Outcrops occur as large blocks surrounded by colluvium on ridges and hillsides.  Otter Point
sedimentary rocks are dated as late Jurassic in age (145-140 million years ago).  The
metamorphic rocks probably owe their origin and emplacement to Cretaceous thrust faulting
and are from 65-140 million years old.

Neither the Otter Point/Roseburg Formation contact nor the thrust fault (mapped by Baldwin
and Beaulieu in 1973), are exposed in the area. All other formation contacts are visible within
the watershed.
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1  Lithic wacke is a medium grained sandstone containing abundant fragments of previously formed rocks poured into a basin such that
no reworking or selection occurred.
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Roseburg
Baldwin (1975) named and described the Roseburg Formation.  This formation encompasses
marine sedimentary and volcanic rocks.  An outcrop occurs west of a line running from Cherry
Creek Park to Frona Park and then south.  The strata consists of siltstone ranging from a few
inches to several feet in thickness and usually is rhythmically-bedded sand and siltstone. 
There is at least one occurrence of pillow basalt 2 mi. up Elk Creek, adjacent to tuffaceous
siltstone.  Siltstone becomes predominant within the beds in the eastern portion of the
Roseburg outcrops.  Roseburg sediments are intensely folded along a northeast-southwest
axis.  Their total thickness is unknown.  Age determinations date the Roseburg Formation to the
early Eocene (52-54 million years old).

Lookingglass
The Lookingglass Formation lies above the Roseburg Formation.  This is classified as a lithic
wacke1 , with up to 30% rock fragments such as sandstone, schist, slate, and chert, pointing to
the Klamath Mountains as a source.  It is composed of thin, rhythmically-bedded, green-gray,
fine-grained sandstone and slitstone, indicating marine transgression.  An unconformable
erosion surface separates the highly disturbed Roseburg and the gently tilted Lookingglass
Formations.  The Lookingglass Formation is exposed as a 2 to 2.5 mile-wide band running
north-south through the west-central portion of the watershed.   Approximately 2,500 ft. of this
formation are exposed in the watershed.  It also dates to the early Eocene (53-51 million years
ago).

Flournoy
This formation is composed of a basal sandstone and conglomerate layer with a fine-grained,
rhythmically-bedded, sandstone and siltstone above.  Steep (cliff-face) exposures are seen in
the lower, western beds.  These range up to 30 ft. high and as much as 2,000 ft. long.  The
sandstone is gray, medium-grained, and (like the Tyee beds), highly micaceous.  The Flournoy
Formation lies unconformably upon the Lookingglass beds, but also dips gently eastward (at an
average of 8b).  Approximately 2,300 ft. of exposure (and possibly as much as 3,000 ft.), are
found in the watershed between Dora and Sitkum. The lower Flournoy beds are much more
resistant than the siltstones of the underlying Lookingglass Formation.  Therefore the contact
between steep, cliffy Flournoy slopes and the gentler, more subdued Lookingglass slopes is
observable in the field, and on aerial photos and topographic maps.  The same is true for the
Tyee and Flournoy contact.  The Flournoy Formation is early to middle Eocene (51.5 to 47
million years old).

Tyee
This formation was named by Diller in 1898 for a sequence of rhythically-bedded sandstone
and sandy siltstone beds which underlie much of the southern and central Coast Range.  Tyee
sandstone beds are described as bluish gray to gray micaceous arkosic and lithic wackes, with
a good deal of lithologic variability throughout the depositional basin.  The formation is
approximately 5,000 ft. thick and is exposed on the edges and core of a broad north-south
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trending syncline.  The Klamath mountains were considered to be the likely source of the
sediments but further studies point to the Idaho batholith (see Lane 1987).  The displacement of
the Coast Range block has occurred since deposition of these sediments.  The local Tyee beds
dip gently east to northeastward an average of 7b.  This formation covers the bulk (70%) of the
East Fork Coquille drainage area.

Basal Tyee sandstone is exposed at Brewster Rock and on the high ridge south of Sitkum. 
Sandstone bedding units generally are greater than 20 ft. thick and characterized by cross-
bedding having amplitudes of 8 in. or greater.  The formation has medium-grained, micaceous,
arkosic wacke with about 10% well-rounded pebbles (quartz and volcanic rock) and
occasionally carbonaceous woody debris.  The thick, cliff-forming sandstone units,
characteristic of the formation, are evident on harvest cut hillslopes.  The Tyee has been aged
to the Early to Middle Eocene (51.5 to 47 million years ago). 

Quaternary Deposits and Landslides
The analysis area has seen large scale geologic landslides and alluvial deposits.  These
events occurred during Pleistocene and Holocene times (about 1.2  million to 10,000 years
ago), and overlie all watershed area bedrock.  They form significant elements of the
geomorphology and geography.  Quaternary deposits include alluvium, mass movement debris,
lacustrine sediment and soils.  

The lower reaches of the East Fork (up to Dora), the Sitkum valley and a small portion of the
mouth of Elk Creek are comprised of alluvial materials.  Quaternary landslides have been found
throughout the watershed.  The most prominent landslide is the one that closed the main river
and created Sitkum valley.   This landslide covers nearly two sections of land.  It blocked the
mainstem river and created two distinct bowls (in T28S, R10W, Section 16) that no longer have
surface water connection to the river.  Mapped Quaternary landslide areas also occurred in
Hantz, Steel, Elk, China, lower West Fork Brummit, upper East Fork Brummit, and middle Dead
Horse Creeks.  

Quaternary Terraces
A series of terraces developed in response to the alternately flooding and elevating coastal
margin during changes in sea levels.  The East Fork has responded to these base sea level
changes by alternately eroding and filling its valley.  A remnant series of fluvial terraces can be
identified downstream from Dora.  These terraces range from 120 to 180 ft. above the current
sea level.
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1  This discussion on flood history was written by Dan Carpenter, Coss Bay district, BLM, for watershed analysis in the Myrtlewood
Resource Area.  The largest events in the last century occurred within the indicated time frames.  Estimated discharges were
derived from a constructed flood frequency curve for USGS station 14325000, on the South Fork Coquille, near Powers, OR.  This
station was selected because it has a long period of record (80 years), and has similar high elevation areas subject to intermittend
snow accumulation and melt.  Differences in watershed area were equated by an area adjustment procedure.  Estimated peak flow
discharges may be higher (10-25%) than actual watershed runoff, because the watershed is furthur inland form the coast and
precipitation patterns are different.  Bankfull flow in the watershed is approximently 9900 cfs.  These flooding discharges
moderately to greatly exceeded the channel capacity and went overbank. 
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APPENDIX C
FLOOD HISTORY1

During November of 1861, there was a significant rain-on-snow event accompanied by strong,
warm, southerly winds in southwest Oregon (Wooldridge 1971).

In February of 1890, an intense and prolonged rain and major flood occurred in southwest
Oregon.  There are various observations of this event on area coastal streams in the historic
literature.  The flood magnitude and return interval is unknown.  Much slide activity was
reported.

On November 1, 1924, an estimated peak discharge of approximately 22,400 cfs occurred in
the East Fork Coquille watershed.  The return period probability for this flood, based on the
record is near 14 years.

On December 26, 1955, there was an estimated instantaneous discharge of approximately
20,500 cfs in the East Fork Coquille watershed.  The return period probability for this flood,
based on the record is near 9 years.  However, a six-day period from December 21-26 had
similar high flow.

On December 22, 1964, a maximum discharge of 38,800 cfs is estimated for the East Fork
Coquille watershed. The return period probability for this flood, based on the record is in excess
of 100 years.   This equals 289 cfs/mi2, which is close to three times higher than the maximum
equivalent area runoff for coastal watersheds to the north, but similar to coastal watersheds
arising in the Siskiyous to the south.  This was a rain-on-snow event.

On January 17, 1971, there was an estimated instantaneous discharge of approximately 22,800
cfs in the East Fork Coquille watershed. The return period probability for this flood, based on
the record is near 15 years.

On January 15, 1974, there was an estimated instantaneous discharge of approximately 24,400
cfs in the East Fork Coquille watershed.  The return period probability for this flood, based on
the record is near 21 years.

On November 18, 1996, there was an estimated instantaneous discharge of approximately
30,500 cfs  in the East Fork Coquille watershed. The return period probability for this flood,
based on the record is near 70 years.
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APPENDIX D
DISTURBANCE ECOLOGY

THE EFFECTS OF CLIMATE

CLIMATE AND HIGH INTENSITY (STAND REPLACING) FIRES

Major stand replacement fires in the Hemlock Zone may be the result of regional or even
continental scale climate conditions.  In regions characterized by infrequent high-intensity fires,
the vast forests can be traced back to a few major fire years (Heinselman 1983).  Historic
weather information supports a correlation between major fire years and periods of severe
drought.

The 500 year-old stands found in the Cascades and Olympics, and the 400-460 year-old
stands found in the East Fork may be a result of fires during a drought period or short term
climate change (Franklin and Hemstrom 1981).  The prevailing weather pattern responsible for
major fires in the Rockies and Lake States from 1755-1759 (Heinselman 1983) may have been
a factor in the 1738-1790 fires on the Coos Bay District, or the 250-year age class found in the
Oregon and Washington Cascades.  Agee (1991) identified 14 fire events in the Oregon Cave
National Monument.  Nine of these correspond to fire scar dates or regeneration pulses
observed just north of the East Fork Coquille watershed.  Coos Bay District fire histories
document major fires between 1845 and 1855.  The fire history coincides with pioneer and early
newspaper accounts of coastal Oregon fires from 1845 to 1849 (Morris 1934).

CLIMATE AND TREE GROWTH

The climate also affects growth patterns.  Douglas-fir trees regenerated between 1738 and
1790 have growth ring patterns significantly different from those of trees regenerated before
1700.  The ring pattern of trees regenerated between 1735 and 1780 shows rapid growth for
the first 80-100 years (three to four rings/inch, tapering to six or eight over time.)  Then growth
slows so abruptly that a magnifying glass may be necessary to get an accurate ring count. 
Trees regenerated before 1700 also show rapid initial growth that declines quickly, and
continues to decline steadily for the life of the tree.  These patterns were observed while
looking at hundreds of tree stumps from Roman Nose Mountain to the East Fork Coquille River.

THE EFFECTS OF FIRE

INTERACTION OF DISTURBANCE AND BIOLOGICAL PROCESSES

There are several factors, other than the type of disturbance, that affect the course of
succession and stand development.  They are; disturbance intensity, disturbance frequency,
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1  The surveyors mapped tree bole and shrub locations along the transects.  They also recorded, DBH, relative tree heights, total crown
depth, length of boles with epicormic branching, crown diameter, and shrub heights.  
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seed source availability, and local environmental conditions (Hemstrom and Logan 1986). 
Another factor is the species’ ability to sucker or stump sprout after the aerial portion of the
plant has been killed.

THE EFFECTS OF TOPOGRAPHY ON FIRE PATTERNS

The few great Coast Range fires were so enormous that we overlook the part that patchy light
to moderate severity fires’ play in shaping stand structure and distribution.  Large catastrophic
fire events are rare.  An analysis by Strauss et al. (1989) showed one percent of the fires
resulted in 80% of the area burned in Fire Climate Region 12 (coastal Washington and
Oregon). Morrison and Swanson (1990) studied effects of topography on fire patterns, and
found that gentle topography might further extensive stand replacement fires under favorable
weather conditions.  Complex topography favors patchy fires.  The Coast Range exemplifies
complex topography rich in natural fire breaks.  High stream densities result in many sharp
ridges, narrow draws and creek bottoms, aspect changes, and diverse plant communities over
short slope distances.  These natural firebreaks act to steal a wild fire's momentum resulting in
a mosaic of fire intensities, and in turn, a mosaic of stand structures across the landscape.

Coos Bay District aerial photos, especially 1943-1952, support this finding locally.  A good
example is the north facing slopes in the Park Creek drainage.  Fire patterns with sharp
contrasts occur over short distances.  The distances are so short and the areas of uniform fire
severity so small that the variations are best viewed as within-stand diversity.  The boundaries
of this complex burn pattern correlate directly to topography, allowing trees to survive in small
moist sites protected from all but the most intense fires.  These protected pockets are only a
few hundred feet from exposed ridges that burn over during most fire events.  Scattered large
trees on unstable north facing head-walls survived previous fires because of discontinuous
fuels, moist soils throughout the year, and/or a cool humid microclimate.  Other stands with
trees dating from 1540-1622 occupy the east end of the drainage, and protected sites next to
the main stem of Park Creek, north facing lower slopes, and benches.  Early twentieth century
fire created or maintained open ground and young reproduction on ridge tops, and on exposed
steep south to west facing aspects.

Less complex topography exhibits a less complex fire pattern where fire severity, as a function
of aspect and slope position, is obvious.  Large areas of uniform fire severity occurred in
homogenous stands.  Topographic breaks and changes in aspect results in pronounced
boundaries.  Species diversity is exhibited between stands over larger landscapes.

STAND STRUCTURAL DEVELOPMENT FOLLOWING HIGH INTENSITY FIRE

Stands regenerated following high intensity fires are even-age and predominantly Douglas-fir.
Old growth stands with no subsequent underburning were studied in the North Coquille sub-
watershed.  Transects1 were run in T26S, R10W, Sections 19 & 21, next to the Little North Fork
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Coquille and North Fork Coquille respectively.  Douglas-fir regenerated between 1760 and
1780 are the dominant and co-dominant trees.  Regeneration of western hemlocks and western
redcedars occurred between 1779 and 1840 with the peak between 1811 and 1831, after
Douglas-fir regeneration tapers off.  These species have full crowns (covering up to 70% of the
bole) and occupy an intermediate crown position, reaching the lower live limbs of the Douglas-
fir.

The study found stand structure to be dependant on aspect.  Variations are due to fire intensity,
shrub and hardwood competition, and animal damage, all dependent on aspect.

Fire intensity is higher on south aspects.  This exposes a more uniform expanse of mineral soil
and kills or severely retards stump-sprouting hardwoods and shrubs.  Evergreen huckleberry,
rhododendron, salal, and Oregon grape, commonly found on south facing slopes, have a slow
growth rate.  Myrtle, also found on the south aspects, re-sprouts vigorously but usually is held
in check by big game browsing during the grass/shrub seral stages.

Mountain beaver clipping and red alder competition following disturbance is more common in
moist north aspects.  Vine maple and salmonberry re-sprout vigorously, competing for growing
space on north aspects.  On moist protected areas in north facing draws and head walls these
shrubs may even escape fire damage.  Re-sprouting vine maple can be held in check by big
game browsing.  However, deer and elk prefer south aspects and will exert greater browse
pressure on re sprouting shrubs on those sites. Mountain beaver, red alder, and shrubs can
exclude conifers from moist areas, resulting in gaps in the forest canopy characteristic of
stands on north aspects.

A more detailed description of the differences in stand structure between north and south
aspects is provided below and shown in Figures D.1 and D.2.

South facing slopes
Douglas-fir predominates the overstory occupying the co-dominant position. A few western
redcedar and western hemlock occupy the intermediate position.  The stands are often single-
story.  Some stands are two-story with a Douglas-fir overstory and a myrtle understory. The
canopy is uniform and the stands well stocked.  The uniformity and density on south slopes
cause crown size to be 15-20% less than on north aspects, based on aerial photo
measurements.  Large openings are associated with disturbances (such as salvage logging,
root rot pockets, fire slop-overs, and road construction) or non forest ground.  Any understory
western hemlocks and western redcedars are found next to gaps in the overstory or are
confined to disturbance areas.

Open space between the crowns is the result of the crown abrasion during high winds.  That
space allows enough light to reach the forest floor to support a moderate to a dense shrub layer
on most sites.  Shrub competition often prevents conifer regeneration in the understory.  The
shrub layer is usually dominated by salal and evergreen huckleberry; vine maple and hazel
may also be present and locally abundant.  Patches of vine maple on upland south facing
slopes are associated with moist areas like draws and head walls or shallow soils.  In the later
case, the underlying bedrock is holding water close to the surface.
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Branching patterns of the Douglas-fir suggest a past with very high crown competition.  The
upper 30-40% of the branches exhibit a normal pattern.  The middle third often exhibits fan-
shaped epicormic branching.  Epicormic buds on tree boles are stimulated as light levels
increase following mortality of less vigorous trees.  The fan-shaped branching provides nesting
platforms and substrate for epiphytes.

North Facing Slopes
Viewed from the air, the forest canopy has a rough texture including many gaps occupied by
brush (typically vine maple or salmonberry).  Canopy closure is in 40-70% range.  Douglas-fir
has a more pronounced differentiation into crown classes, and a greater variation in crown
lengths.  Western redcedar and western hemlock are more common and become progressively
more abundant closer to riparian zones.  They are typically found in the intermediate crown
position, along the margins of gaps with occasional bigleaf maples. 

Head walls and steep ground next to the first order draws often have vine maple and/or
salmonberry brush layers and low conifer stocking.  Often conifer stocking is absent when
these sites exceed 95% slope.  As on the south facing slopes, little conifer regeneration exists
in the understory except in disturbed areas.

Openings are occasionally occupied by swordfern on steep north facing head walls.  Douglas-
fir adjacent to these gaps exhibit a characteristic crown and branch size, and an epicormic
branching pattern suggesting the gaps supported red alder during the first 70-100 years.

Shrubs
Shrub development following disturbances locally is similar to that for the Hemlock Zone. 
Hemstrom and Logan (1986) observed that herb and shrub species which were  dominant in
mature and old-growth stands will reestablish dominance by the third year.  By that time most
shrubs would be as abundant as they were in the pre-disturbance stand.  They also found that
salmonberry and thimbleberry were more abundant five years after disturbance than they were
before.  They noted that salal and vine maple increased following harvest, and that  Bracken
fern was the most common early seral stage species in salal-dominated associations.

Of all the shrub species, salmonberry, vine maple, and blue blossom ceanothus, are most likely
to cause conifer seedling mortality.  Salmonberry is found on moist, north-facing, lower slopes,
head walls, and riparian zones.  Close to oceanic influence, salmonberry can occupy the entire
slope from the creek to the ridge.  Vine maple is found where water is abundant at least part of
the year and soils are well drained.  Gravelly soils found on steep slopes meet vine maple's
requirement for well-drained soil.  Seasonally high rainfall, an impermeable soil layer that holds
water near the surface, and/or lower slope positions where ground water is concentrated by
gravity provide needed water.  Blue blossom ceanothus is commonly found on south to west
facing slopes near broad valleys.  The presence of blue blossom ceanothus (typically in
association with poison oak and grand fir) suggests a landscape with a history of frequent fire.

Unique role of Oregon Myrtle
Oregon myrtle is found on south aspects below 1,800 ft. elevation and on flood plains. 
Presence of myrtle on drought-prone aspects and flood plains where periodic flooding causes
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Figure D.1.  Typical vegetation transect in the Upper North Coquille Compartment.

anaerobic conditions in the soil, suggests myrtle tolerates climatic and physiological drought
stress.  Myrtle is shade tolerant and its’ thick canopy shades out understory plants.
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Figure D
.2.  Typical vegetation transect in the Little N

orth Fork C
oquille.
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2  If this observation is true, down cutting by a stream and it’s subsequent long-term confinement to a single channel may result in a
decline of bigleaf maple in the myrtle dominated riparian zone.

3  A cohort is a group of trees regenerating after a single disturbance.  A multi-cohort stand is a stand that arose after two or more
disturbances.  All but the first disturbance would be less than stand replacing in severity (Oliver and Larson 1990).
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Myrtle-occupied flood plains are a unique Western Oregon riparian plant community found
south of the Umpqua River.  Myrtle-dominated flood plains may have a grand fir component,
and occasionally Port-Orford-cedars or western red cedars are present.  When Douglas-fir is
found in a myrtle-dominated flood plain, it is usually confined to the tops of mounds.  Bigleaf
maple is found on stream banks in the myrtle riparian community.  When bigleaf maple is found
away from the stream bank, examination of the site may reveal that the bigleaf maple is located
next to an old silted-in channel.  This suggests bigleaf maple cannot regenerate in the shade of
established myrtle, but needs a disturbance or a gap in the canopy like that found above
streams2.

Myrtle also occurs as a shrub in California chaparral.  Like other chaparral species, myrtle
leaves contains flammable oils that explode into flame when ignited.  Myrtle’s flammability and
ability to vigorously re-sprout give it a competitive advantage.  The explosively burning foliage
may destroy nearby vegetation, while the re-sprouting ability enables myrtle to rapidly capture
the site following the fire.  Myrtle's habit of explosive ignition may enable it to compete with the
taller conifers by transferring fire from the ground to the crowns of the conifer.  This has
management implications.  Periodic underburns keep myrtle in a short shrubby growth form. 
Extended fire exclusion allows the myrtle to grow closer to the lower portion of the overstory
conifer crowns.  The myrtle could serve as fuel ladder, possibly causing a stand replacement
event.  In terms of ecological function where fire is a major disturbance, myrtle acts more like
highly-flammable, understory conifers than other hardwoods, which tend to slow fire.

THE EFFECTS OF LOW TO MODERATE BURNS ON ESTABLISHED STANDS

If established stands experience subsequent low to moderate severity fires, additional age
classes often are the result.  In multi-cohort3 stands, Douglas-fir is the predominant species in
the oldest age class.  Western hemlocks and western redcedars are less fire-tolerant than 
Douglas-fir (due to their thin bark and shallow roots) and only survive very cool fires or in
unburned patches left by fires that burn in a mosaic pattern.  On sites where subsequent fire
killed most of the older trees, the younger age class is dominated by Douglas-fir.  Where a
subsequent fire kills only a few older trees, the resulting partial shade favors establishment of
an even-age understory of western hemlock (Hofmann 1924).

Competition and suppression mortality
In wild stands, a tree's risk of mortality increases with the proximity and size of neighboring
trees (Peet and Christensen 1987).  Big trees out-compete smaller trees for light and nutrients,
suppressing and eventually killing them.  In plantations with uniform spacing, few trees have a
growing space advantage over neighboring trees, resulting in greater uniformity and a lower
rate of suppression mortality.  As growing space in plantations is occupied, crown diameter (or
depth) decreases at about the same rate for all trees.  The uniform growth and lower mortality
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4  This discussion applies to recent plantations where:  site prep was uniform and effective at reducing microsite variation, nearly all crop
trees were planted, maintenance treatments were timely, and contract stipulations were strictly enforced.  Older plantations can have high
within-stand variation where:  site prep was less uniform, crop trees are a mix of planted trees and naturals, maintenance was not timely,
and where the precommercial contract stipulations (or the contract inspector) allowed the contractor to leave “whips” and tall seedlings
untreated.  Those untreated whips and tall seedlings for a time benefit from the increased day light reaching the forest floor after thinning. 
This adds to the species and size diversity in the young stand until such time that the overstory (crop trees) closes canopy.
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rate results in a more efficient use of the site and higher yields in plantations compared to
same-aged natural stands on similar sites.  Plantations lack the size diversity, variations in
crown depth, and variations in health and vigor of trees associated with wild stands4.  In wild
stands, competition mortality occurs between crown closure and the time when gaps created by
tree mortality can no longer be filled by lateral growth of adjacent trees (Peet and Christensen
1987).  Snags produced through competition mortality in young stands are from lower crown
classes and/or areas of dense stocking.  These snags are small diameter with short crown
depth.  Snags recruited toward the end of the stem exclusion phase may be large enough to
serve as roosting and nesting habitat for the small to medium size cavity dwellers.  Large snags
are recruited by factors other than suppression mortality.  During the self-thinning phase,
stands acquire a relatively uniform spacing pattern (though not as uniform as in recent
plantations laid out in a grid pattern).  After the self-thinning phase, most mortality is due to
factors other than growing space, like windthrow, lightening, disease, and fire (Peet and
Christensen 1987).

Local Fire History
Fire histories prepared for the Coos Bay District show most old growth stands experienced
subsequent burns of sufficient severity to eliminate fire intolerant species in the overstory and
kill or set back the herb and shrub layer.  This created gaps, partial shade conditions, and
reduced vegetative competition creating a suitable environment for western hemlock and
western redcedar regeneration.  Resulting overstory and the understory stands now differ in
canopy strata, age, and species.

Extreme age differences occur on the upper slopes above the East Fork Coquille River where
the overstory regenerated between 1534 and 1622 and the understory regenerated after
underburn(s) between 1912 and 1923.  The underburns were of sufficient severity to kill all
western hemlock and western redcedar existing on those sites before 1912 except isolated
individuals growing in moist protected draws.

Most even-aged understory hemlock stands found throughout the watershed regenerated
during the 15-20-year period immediately following underburns in 1850, 1868, 1891, 1912,
1917, 1922, 1932, 1936 and 1944.  These stands go through successional stages just like
stands regenerated after a stand replacement event (Oliver and Lawson 1990).  Many
understory hemlock stands, dating from the 1920s - 1940s, are now in, or starting to emerge
from, the stem exclusion stage.  In this stage, the understory intercepts most of the sunlight
before it reaches the forest floor, severely limiting shrub and herb development.

The most complex stands regenerated after the 1534-1622 fire years.  They were altered by
moderate severity fire(s) between 1738 and 1790 and further altered by low to moderate
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severity fires occurring between 1845-1855 and/or 1881-1944.  These stands differ by slope
position and aspect as follows:

` Southwest facing ridges burned most recently and burn more frequently than the rest of the
landscape.  Resulting stands are often a single age and single story.  They are the
youngest wild stands on the landscape.

` South to west facing slopes, and upper ridges on other aspects, support multi-cohort stands
(two to three groups) with two distinct canopies.  The upper canopy is composed of
Douglas-fir usually less than 300 years old.  Younger even-aged hemlock with an
occasional Douglas-fir form the lower canopy.

` Multi-cohort stands (three to four groups) occupy north facing slopes and lower slopes on
other aspects.  The upper canopy is composed of older Douglas-fir, established after the
1534-1630 and/or 1738-1790 fire years.  Younger even-aged hemlock with an occasional
Douglas-fir form the lower canopy.

Stands established as the result of the 1738-1790 fire episodes with subsequent low to
moderate severity fires are less complex:

` Multi-cohort stands (two groups) with two distinct canopies occupy south to west facing slopes
and the upper ridge locations on other aspects.  The upper layer is composed of Douglas-fir
dating to 1738-1790.  Younger even-aged hemlock with an occasional Douglas-fir form the
lower canopy.  On some sites stump sprouting, shade tolerant hardwoods dominate the
understory.  A few south facing ridge tops occupied by young trees date to fires after 1900.

` Single story stands that show little evidence of underburns occupy North facing slopes and
the lower slopes of other aspects.

Vegetation response to fine scale disturbance
Gaps opening in the canopy provide new growing space for the plants already on the site.  If
the understory is fully occupied by shrubs and/or hardwoods when gaps are created, those
shrubs and hardwoods will increase in vigor.  Conifers will occupy new gaps under one of four
conditions:

` where conifer regeneration is already established on the site and is vigorous enough to
respond to the new growing space,

` when the gap occurs in a stand that is in the stem exclusion stage.  In this case the gap is free
of herb, shrub and hardwood competition and is thus suitable for new plants regenerating
from seed.

` where the gap creating disturbance is of sufficient severity that it also kills existing herbs,
shrubs, and hardwoods, freeing growing space.

` The understory occupants lack the vigor to respond to the new growing space.
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5  Photographs taken from Coos Mountain Lookout in 1936 show the steep south rim of Park Creek Drainage, in the Middle Creek
subwatershed, supporting an open stand (USDI 1995a).  That stand has since filled in with a dense conifer understory.  Recently cut
units on the rim support Columbia tiger lily, fawn lily, and iris.  These plants favor light to high shade and well drained soils.  Available
habitat for these plants has been reduced by the loss of open stands and timber scatterings.  In the Umpqua Field Office, Coos Bay
District, the columbia tiger lily is largely confined to road cut banks.  The fawn lily is uncommon and usually occurs on the edge of rock
bands or adjacent to rocky ridges.  The iris is more wide spread but is largely confined to exposed ridge top road right of ways and to
plantations on oregon grape or salal sites where big game browsing has slowed conifer seedling growth.

6  Timber scatterings were still visible as a distinct type on aerial photos taken over the Tioga Subwatershed in 1943.  An oblique view of a
timber scattering in the Tioga Subwatershed can be seen in the background of the lower photo of Tioga Camp on page 136 in Swift Flows
the River by Dow Beckham published 1990 by Arago Books, Coos Bay OR.
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Small gaps, and the edges of large gaps, are partially shaded which favors the survival and
growth of shade tolerant trees like hemlock and red cedar over Douglas-fir.

Gaps created by landsliding are a special case.  The disturbance frees growing space by
removing the previous occupants as well as the upper soil layer and organic matter.  Exposed
subsoils are poor in nutrients and organic matter, favoring red alder.  Red alders grows on soils
with restricted internal drainage, fixes nitrogen, and has a rapid juvenile growth rate (Johnson
et al. 1926; Fowells 1965).

THE EFFECTS OF HIGH INTENSITY FIRES AND RE-BURNS ON ESTABLISHED STANDS

Many stand replacement events were a result of multiple burns such as the 1738-1790 and the
1534-1590 episodes.  This re-burning pattern affected future stand age and structure of the
overstory trees, snag and coarse woody debris (CWD) amounts, and woody debris in streams.

Where re-burns skipped moist areas and/or burned reproduction in a mosaic pattern, resulting
stands have a wider range of birth dates than would be expected based on a regeneration lag
alone.  This process is most clearly observable in the West Fork Smith River where the 1849,
1885, and 1892 fires all burned the same site.

Frequent re-burns resulted in a stand type called “timber scattering” by land surveyors of the
last century.  The old trees in these stands survived fires due to their thick bark and the
distance of their crowns above the fuels on the ground5.  Surveyors described timber
scatterings as having dense brush or young tree regeneration.  Timber scatterings are
documented in the Middle Creek (Chapman 1875), Tioga Creek (Lackland 1898) and West
Fork Smith River (Chandler 1901a, 1901b) subwatersheds.  Timber scatterings no longer occur
because of fire suppression activities6.

Coast Range stands have lower levels of CWD compared with similar aged forests in the
Cascades (Spies et al. 1988).  The difference was attributed to a higher incidence of re-burns
on the Coast Range.

Size and species of woody debris determine how long it will persist in the stream.  Small
diameter woody debris and species with low wood densities decompose quickly.  The timing
and amount of woody debris deposited in streams depends on stocking levels and mortality in
adjacent riparian stands.  In undisturbed old-growth stands, woody debris is deposited
gradually over time.  Streams that pass through young forests contain large woody material
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from the stand that existed before the last stand replacement fire and small woody debris from
the current stand.  In old-growth stands swept by high intensity fire, followed by re-burns,
woody debris is consumed instead of contributed to the stream.  Adjacent streams will be
deficient in LWD until young stands can contribute wood to the stream.  If the pre fire stand was
young and the stream contains only small diameter material, the debris decomposes quickly. 
Under these circumstances, debris loads will decline appreciably during stand reestablishment
(Swanson and Lienkaemper 1978).  Riparian zones affected by the 1845-1855 fires, the 1868
fire, or the first fires in the 1891-1944 episode, and subsequently re-burned, are the sites most
likely to be deficient in LWD.

THE EFFECT OF SLOPE POSITION/SOIL MOISTURE
RELATIONSHIPS

LOWER MODERATE SLOPES

The combination of water draining through the soil profile to this area plus direct precipitation
causes them to be moist.  Topographic shading may also reduce evapotranspiration demands
on soil water here.  Erosion processes constantly move soil down- slope, working against the
development of deep soil profiles on the mid and upper slope positions.  Restricted soil depth
and the presence of rock fragments and gravel limit the moisture soils store.  Plants adapted to
these sites prefer moist well-drained soils and can tolerate some seasonal drought.  The
accumulation of colluvium on the toe of the slope result in deeper soils there.  Growth
conditions at the toes of slopes are similar to those found on benches and terraces on lower
slopes resulting in similar plant assemblages.

LOWER SLOPE BENCH

The transition from moderate or steep slopes to a bench slows water movement through the
soil.  Slopes continuing down hill from the outside of the bench allow excess water to drain
away.  Soils on benches are often deep which gives them considerable capacity to store water
compared with sloping ground.  Optimum growth for many plants occurs on these sites, and
disturbances like fire or blowdown are rare.  When there is a disturbance, competition to
capture growing space is strong.

On undisturbed north facing sites, a lower slope bench may be dominated by western red
cedar, western hemlock, and bigleaf maple.  These species grow best on moist well drain soils
and tolerate shading enough to grow up through some competition.  Scattered large Douglas-
fir, dating from a past catastrophic event may be present.  The sparseness or absence of
Douglas-fir on many lower terraces indicates how rare stand replacement fires are on these
moist protected sites.
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7  Distinguishing between a lower slope bench and a 5 to 50 year flood plain may be difficult.  If you are uncertain treat the site as a flood
plain if it is dominated by myrtle.  If the site is covered with alder and salmonberry is responsible for less than 10% canopy closure in the
shrub layer than you are likely working with a bench.  However, you cannot automatically assume that an alder dominated site with a
significant salmonberry component is a flood plain.  If the site is dominated by bigleaf maple, the soils are sufficiently well drained to be
managed as a bench. 

8  Individual Sitka spruce trees were observed in the lower end of the watershed.  However, the watershed is too far inland to actively
manage for spruce.
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UPPER FLOOD PLAIN (5-50 YEAR FLOOD FREQUENCY)7

This area is characterized by a high water table and occasional flooding limiting tree species to
those which can tolerate these conditions.  Soils here develop an organic layer, and processes
that cause the differentiation of the soil profile into horizons may start between flood events. 
Alluvial deposition during floods usually covers these soils resulting in buried profiles. 
Movement of water through the soil is often constricted, favoring plants tolerant of low oxygen
levels in the soil.  Examples include red alder, myrtle, and grand fir.  Western red cedar, and
bigleaf maple appear to tolerate short periods of flooding.  Douglas-fir is intolerant of virtually
any flooding and so may be excluded from these areas except where small rises and
hummocks give it the necessary drainage.  Trees on these sites perform important hydrologic
functions during floods.  Those trees adjacent to streams sift out and hold large and small
woody debris that serve as habitat and in-stream after the water recedes.  Trapping of woody
debris on flood plains reduces the loss of this wood from the system and slows flood waters
dropping part of the sediment load on the flood plain.

LOWER FLOOD PLAIN (1-5 YEAR FLOOD FREQUENCY)

This area is characterized by a seasonally high water table and frequent flooding.  The water
table may be high year-round on small creeks where there is little elevation difference between
the stream in the summer and the flood plain.  Plants must be adapted to saturated soils and
many are pioneer species that thrive where there is frequent disturbance by floods.  Soils are
newly deposited alluvium and are subject to being moved, mixed, and redeposited during high
water.  Usually plants here either require abundant moisture or are tolerant of low oxygen levels
in the soil.  Willows and red alders often show scars caused by debris transported in high
water, and are often bent over by the force of the flow.

The following is the comparative tolerances of trees found in the Umpqua Field Office to
excessive moisture.  This information was compiled from several sources by Minore (1979):

most tolerant: western red cedar, black cottonwood
VVVV red alder
VVVV Sitka spruce8, grand fir
VVVV western hemlock

least tolerant: Douglas fir

Plants’ tolerance to excessive moisture along with several other factors help explain the
variation in vegetation from site to site on the flood plain.  These other factors include:  season
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of flooding, depth to the watertable, and whether the groundwater is moving or stagnant.  The
following is an expanded ranking that considers different types of "excessive moisture" 
tolerance:

Flood tolerance
Winter

Winter inundation does not significantly affect survival or growth of western hemlock, red alder,
Sitka spruce, or western red cedar.  Winter inundation as short as one week affects survival
and growth of Douglas-fir and has disastrous consequences after four weeks (Minore 1968)

Summer
Relative tolerance of tree seedlings to summer flooding (Minore 1968):

most tolerant: western red cedar
intermediately tolerant: red alder, Sitka spruce, western hemlock
extremely intolerant: Douglas-fir 

Both red alder and western red cedar produce adventitious roots which seems to improve their
ability to tolerate summer flooding conditions (Minore 1968).

Tolerance to shallow water tables
Observations from the Olympic Peninsula indicate red alder, Sitka spruce, and western
hemlock adapt to shallow water tables ( water table depth AAAA15 cm. [centimeters]) and tolerate
moderately shallow winter water tables (Minore and Smith 1971).  The above species vary in
tolerance to shallow water tables when depth to water is @@@@15 cm.  Western hemlock is
intolerant of water tables @@@@15 cm. deep.  Sitka spruce tolerates winter water tables of flowing
water @@@@15 cm. deep.  Western red cedar tolerates winter water tables of stagnant water @@@@15
cm. deep.  Red alder tolerates water tables @@@@15 cm. deep.

UNSTABLE LOWER SLOPE

This area includes steep unstable ground extending back from creeks a few to many hundreds
of feet.  Instability is due to steep slopes where the stream is cutting the toe of the slope. 
Stream cutting at the toe of the slope usually occurs on the outside curves of streams.  The
instability is aggravated by ground water acting like a lubricant at the contact between bed rock
and the soil.  Resulting slope failures expose bare mineral soil, favoring pioneer species like
red alder.  The readily accessible ground water favors moisture loving plants like salmonberry
and vine maple.  Their root systems bind the soil into a mat reducing the frequency of mass
failure, but not preventing down slope creep.  With soil movement, vine maple and/or
salmonberry may dominant the site excluding alders and conifers.  Available moisture also
favors western red cedar and bigleaf maple however their numbers are limited by soil
movement, blow down, and brush competition.  These sites rarely burn.

The following observations were made on those riparian zones on BLM land that are relatively
intact:
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` inside the riparian zone there are few trees where unstable slopes exceed 95% and show
tension cracks, and salmonberry and/or vine maple dominate the shrub layer.  Those trees
present are primarily big leaf maple and western red cedar.  They usually are found at the
margins of the steep ground or on small inclusions of less steep land.  Down large wood in
these steep riparian zones comes from adjacent upland slopes.  Red alder tends to grow in
dog hair patches on recent slides, or in scattered small clumps and individuals on stream
banks.  Douglas-fir and western red cedar can establish and grow on these steep moist
sites.  However, soil creep causes them to lean precariously or fall.  Few if any of these
trees are expected to survive to become old growth.

` Where riparian zones have less extreme slopes, or where there is very steep ground without
salmonberry, mature stands are stocked with a mix of conifers and hardwoods.  Western red
cedar and bigleaf maple are universally present on those sites visited.  The conifer
component is usually greater on the south facing side of a riparian zone than on the north.

STAND LEVEL MANAGEMENT IMPLICATIONS
Ground fires and prescribed underburns may reduce in-stand diversity in the short term.  These
fires harm few Douglas-fir but kill shade tolerant species.  This creates gaps in the overstory
and may eliminate the understory.  However, this mortality increases snags and coarse woody
debris.  And over time, regeneration of shade tolerant trees, shrubs, and herbs occur in pulses
following underburns.  If the management objective is to reintroduce species diversity (such as
in the Late-Successional Reserve), then site-specific topography can help determine whether to
manage for this diversity within- or between-stands.

Reforestation using a species mix including fire-intolerant species will predispose resulting
stands to higher tree mortality in case of low intensity fire or prescribed underburns in the
future.  Any concern depends on the risk of fire and management objectives.  On moist sites or
cool exposures fire is infrequent and species tolerance to ground fire may not be an issue.  Hot,
dry sites and aspects experience a higher risk of wild fire, so managing for fire tolerant species
exclusively makes both economic and ecological sense.

Silvicultural prescriptions should address fire-intolerant species where the intent is to mimic
effects of a low or moderate intensity fire on a stand.  In this scenario, most of the hemlocks
and cedars near ridge tops, on south to west aspects, and on droughty sites should be marked
for removal.  The percentage of the fire intolerant trees marked for cutting should decrease as
the marking crew moves around to the north aspect, moves down hill, or onto benches.  In the
short term, this will result in lower species diversity on some sites but will maintain diversity on
a landscape scale and reflect species composition that naturally results with the interaction of
fire and topography.

If the management objective is to increase stand complexity, then treatment prescriptions must
address the prerequisites for understory tree establishment.  This includes providing sufficient
light for the establishment of an understory stand, temporary reduction of brush and herb
competition, and seed-bed creation.  Creating a coniferous understory is least expensive when
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stands with a dense closed canopy and little understory brush are selected for treatment. 
These stands need no site preparation to control brush following cutting to open the overstory.

Disturbances that open the overstory include blow down and insect and disease infestations.  If
seedlings exist that can respond to the increased light levels, the openings will be occupied by
trees.  Not all understory seedlings are vigorous enough to stand the shock of sudden exposure
to increased light levels and air movement. If brush occupies the overstory opening, it will
increase in vigor and mass often excluding conifer regeneration from seed.
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APPENDIX E
FIRE HISTORY:  1534 TO PRESENT

Table E.1
Historic Fire Frequency - East Fork Coquille And Adjacent Watersheds Fire History Study

Fire Activity
Periods

See Table E.2

Fire
Date

Years Since Last Fire: # Of Sites Where A Fire Was Noted In:

East Fork Coquille
Watershed

All Fires

East Fork +
Adjacent

Watersheds

Large Fires
(Fires Noted on $ 3 Sites)

East Fork Coquille
Watershed
(Sample Size:

14 sites / 153 trees)

Tioga Creek,
Middle Creek, &
North Coquille
Subwatersheds

(Sample Size:
34 sites / 377 trees)

1534-1590 1534 Earliest Known Date Earliest Known Date 2 3

1545 11 11 1 5

1553 8 8 5 4

1574 21 21 3 1

1591-1737 1613 39 - 1
(2 adjacent sites)

1

1626 13 - 1 -

1738-1799 1738 112 164 2 5

1753 15 15 1 10

1769 16 16 1 5

1779 10 10 2 5

1798 19 19 2 2

1800-1844 1811 13 - 1 -

1845-1868 1850 39 52 8 2

1854 4 4 1 2

1869-1935 1898 44 44 3 -

1891 7 7 1 4

1912 21 - 1 -

1917 5 - 2 -

1922 5 - 1 1

1932 10 - 1 1

1936 1936 4 45 1
(small sample; known
to have burned large

area)

1
(small sample; known
to have burned large

area)

Average # of Years Between Fires
During the 402 Year Period from 1534 - 1936

21 32
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Table E.2
Historic Fire Activity Periods & General Locations in the East Fork Coquille and Adjacent Watersheds From 1534 to 1936 
Fire Activity Periods Fire History and Patterns:

General Locations Inside the East Fork Coquille Watershed
Fire Activity
Outside the

East Fork Watershed

West End
Stand Initiation:  1700s

Stand Initiation:  1800s
(Intermixed with

Stands Dating from
1700s and 1500s.) 

Middle
Stand Initiation:  1500s.
(LSR & Adjacent Lands)

East End Abbreviations Used:
WS - watershed      

SWS - subwatershed   
D - drainage     

Before 1534 Unknown.
Evidence destroyed by
subsequent fires.

Unknown.
Evidence destroyed by
subsequent fires.

Unknown.
Evidence destroyed by
subsequent fires.

Unknown.
Evidence destroyed by
subsequent fires.

< Earliest noted fires on
the Coos Bay Dist.
were in, or shortly
before, 1404 and
1447.

< A single probable fire
scar suggests a fire in
1476.

< These events are only
documented in T26S,
R10W, Section 27, on
the Tioga Creek/ North
Coquille divide.

1534-1590

The regeneration pattern
and wide distribution of
trees dating from this
period suggest the 1534
fire was a very large stand
replacing event followed
by multiple reburns. 
These fires must have
been severe because fire
history work, to date, has
only revealed one small
area on the Tioga Creek/
North Coquille Divide
where trees survived this
period.

Unknown.  Stands in the
western half of Middle
Creek SWS and the
western 1/3 of East Fork
Coquille WS appear
similar in age structure
and fire history.  This
suggests a few stands in
the East Fork, like stands
on the west end of Middle
Creek, may have isolated
trees growing in protected
locations that date to the
1534-1590 and the 1613
to 1655 periods.

Unknown.
Evidence destroyed by
subsequent fires.

Probable fire years:
1534,
1545,
1553, &
1574.

Unknown.
Evidence destroyed by
subsequent fires.

< Probable fire years in
Middle Creek SWS: 
1534, 1545, 1590. 
Tree birth dates noted
in the Park Creek D.
suggest possible
additional fires after
1545.

< Probable fires in Tioga
Creek SWS: 1534,
1545, 1553, 1567. 
Tree birth dates noted
in the Upper Tioga
Creek D. suggest
possible additional
fires after 1574.



East Fork Coquille Watershed Analysis May 2000

Fire Activity Periods Fire History and Patterns:
General Locations Inside the East Fork Coquille Watershed

Fire Activity
Outside the

East Fork Watershed
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Stand Initiation:  1700s

Stand Initiation:  1800s
(Intermixed with

Stands Dating from
1700s and 1500s.) 

Middle
Stand Initiation:  1500s.
(LSR & Adjacent Lands)

East End Abbreviations Used:
WS - watershed      
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1591-1737

Infrequent, seemingly-
random birth dates and
unreplicated scars
suggest few low to
moderate severity fires
and no large stand
replacement fires in the
East Fork or SWS
immediately to the north in
this period.

Unknown.
See the above Note for the
1534 to 1590 Period.

Unknown.
Evidence destroyed by
subsequent fires.

< Local moderate
severity fire in 1613
burned in and around
T27S, R10W, Section
17.

< Un-replicated scars
suggest possible low
severity local fires in 
1637, 1714, and
1727.

Stand replacement fire in
or before 1626.  Data set
too small to detect if the
fire was local or
widespread.

< A pulse of hemlock
regeneration after
1655 suggests either
an underburn or partial
blowdown near Burnt
Mt. peak.

< The oldest tree birth
date observed in West
Fork Smith River SWS
suggests a fire there in
or shortly before 1650.

1738-1799

The 1738 fire and
subsequent reburns were
very large events.  The
east and south
boundaries for the stand
replacement part of this
fire complex are the top of
“China Wall” in Steel and
Cherry Creeks.; the divide
between Middle Creek
and the East Fork
Coquille; and the divide
between Middle and
Tioga Creeks.  South and
east of that boundary,
these fires were low to
moderate severity on
some sites or left no
surviving evidence on
other sites.

Probable fire years are: 
1753, 1769, 1779, & 1798. 
Multiple burns created a 3-
cohort overstory stand on
the site in T28S, R11W,
Section 9.  Each of the
other 3 sites examined in
this part of the watershed
has a single cohort
overstory.

Unknown.
Evidence destroyed by
subsequent fires.

< Probable low to
moderate severity
burns in 1738 and
1798 noted on the
north rim of the
watershed and just
east of the China
Wall.

< Found no evidence of
a fire in the 1700s on
the 3 sites examined
east of T28S, R11W
and south of the East
Fork Coquille River.

Unknown.
Data set too small to
determine a random fine
scale disturbance from a
low severity fire.

< Probable fire dates
are:  1738, 1753, 1762,
1969, 1779, 7 1789.
These were stand
replacing events in
most of the  west half of
Middle Creek SWS.,
west rim of Tioga
Creek SWS, and the
Upper North Fork and
Little North Fork D.

< Trees dating from this
time are found in the
Loon Lake Area.  The
1769 fire is
documented in the
West Fork Smith River
SWS.

< Stands dating from this
time are common in
the Cascades.
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1800-1844

Found one local fire
during this period. 
Otherwise, infrequent, and
seemingly- random birth
dates and unreplicated
scars suggest few if any
low to moderate severity
fires and no large stand
replacement fires in the
East Fork Coquille or in
the subwatersheds to the
immediate north.

Local, moderate severity
fire burned in Steel Creek
in 1811.

Unknown.
Evidence destroyed by
subsequent fires.

1845-1868

< 1845 to 1855 was a
major fire episode in
the Oregon Coast
Range.

< The Coos Bay fire
burned in 1868.

The hemlock-dominated
understories on these
sites, date from 1850
and/or 1868.

These stands
regenerated following
small to moderate sized
stand replacement fires
that burned in 1850
and/or 1868.  Many of
these are single story
stands populated by a
single cohort with either a
1850 or a 1868 birth
date.  Other stands have
a single story stand
structure but contain two
cohorts:  the younger
dating from 1868 and the
older dating from 1850.

Stands with scattered
trees surviving from the
1500s are dominated by 
Douglas-firs regenerated
following the 1850 and/or
1868 fires.  Hemlocks,
regenerated after 1850
and/or 1868, are the most
common understory
species on sites with
moderate or well-stocked
overstory stands dating
from the 1500s.  Early
20th century fires killed
most of the 1850/68 
understory hemlocks,
along the north rim of the
East Fork Coquille east of
Vaughns Creek.

The data set for the east 
end of the East Fork
Coquille WS is too small to
say  whether fires burned
during this period. 
However, the East Fork
data combined with Tioga
Creek SWS data, suggests
no large fires, of sufficient
severity to recruit
regeneration or scar trees,
burned close to the crest
in this part of the Coast
Range before the
beginning of the 20th
century.

The 1845 to 1855 fires
were very large stand
replacement events in the
Coast Range north of
Smith River.  South of
Smith River, these fires
locally replaced stands on
many south to west facing
ridge tops.  Elsewhere,
these fires were low to
moderate severity burns
largely confined to mid
and upper south to west
facing slopes. 
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1869-1935 Based on a small data set,
there is little evidence of a
fire in this area during this
time.

Based on a small data
set, there is little
evidence of a fire in this
area during this time.

< A fire in 1891 resulted
in understory
regeneration in Elk
Creek.

< Fires in 1912,
1917,1922, & 1932
burned in the Brummit
Creek D.  These were
stand replacement
fires along ridge tops
and upper southwest
facing slopes.  These
fires also under
burned mid and
upper slope stands
on south and west
aspects, killing
understory hemlocks
and prepared the way
for new hemlock
regeneration.

The data set for the east
end of the East Fork
Coquille WS is too small to
say with certainty whether
any fires burned during
this period.  Limited data
suggests no large fires
were severe enough to
recruit regeneration or
scar trees in the Knepper
Creek area during this
period.

< Low to moderate
severity fires burned in
the Tioga Creek SWS
in 1891, 1896, 1906,
1919 (and/or 1917),
1922, & 1932.  These
fires also caused local
stand replacement in
the Burnt Creek D. and
on some  upper slopes
and ridge tops.

< The 1919 burn was
also a low to moderate
severity fire in Park
Creek, Vaughns
Creek, and Upper
North Coquille
Drainages.

1936 The 1936 Sitkum fire. Bandon, Fairview, &
Powers fires.
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Table E.3
Recorded Fire Occurrences In The East Fork Coquille Watershed From 1930 to Present

YEAR LEGAL
DESCRIPTION

DATE SIZE
(Acres)

CAUSE FIRE NAME

1996  27-10-35 SWNW 07/14/96 0.01 Lightning -
1995 - - - - -
1994  28-10-13 NWNW 09/28/94 0.04 Lightning Weaver Ridge
1993  28-11-09 SWNE 10/26/93 2.00 Slash Burn Zwimer

 28-11-12 SENE 11/15/93 1.00 Rekindle (grass) Dora
 28-09-33 SENW 11/20/93 0.01 Campfire S. Camas Creek

1992  28-10-26 NWSE 05/11/92 3.50 Thrill Fire Weaver Road

 28-10-08 NWNE 06/14/92 0.01 Unknown East Fork Coquille River
 28-11-25 NWNW 08/04/92 0.12 Slash Burn Goldbrick Road
 28-11-22 SWNW 08/09/92 0.12 Car Exhaust Dora Cemetery

1991  28-11-34/35 SESW 06/12/91 71.00 Sky Car Brakes Elk Creek

1990  28-11-28 NWSW 04/03/90 4.00 Inadq. Resources Crosby Ridge
 28-08-06 SESE 10/20/90 0.25 Camper Knepper Creek

Total Acres Burned:  1990s 82.06

1989  28-11-34 SESW 05/15/89 2.00 Inadq. Fire Tr. Porky's Peak
 28-10-15 NWNW 06/04/89 6.00 Holdover Weaver Road
 28-09-09 SENW 08/08/89 0.10 Lightning Brewster Canyon
 27-09-25 NENE 10/31/89 0.20 Warming fire Lost Creek

1988  28-11-22 SWNW 07/31/88 0.01 Burning Bldg. Hantz Creek
 28-11-29 NENE 09/17/88 0.25 Power line Yankee Run

1987 - - - - -
1986  29-11-04 SENE 07/31/86 1.00 Slash Burn Elk Creek

1985  28-10-06 NWSE 06/22/85 0.75 Power Lines Bills Creek
 28-11-27 SENE 06/24/85 4.00 Power saw Elk Creek
 28-10-01 NWNW 07/29/85 0.06 Lightning Dan Melton Road

 27-10-20 NESE 08/02/85 0.10 Lightning Brewster Rock
 28-10-09 SWNE 08/21/85 0.25 Rubbish Disp. Boone Lake

1984 - - - - -
1983 - - - - -

1982  28-09-26 SWSW 06/18/82 0.25 Lightning Camas Road
1981 - - - - -
1980  28-11-18 NWNW 07/29/80 1.00 Power Saw New Yankee Run

 28-11-09 NESW 10/22/80 0.10 Slash Burn Yankee Run
 28-11-34 SESE 09/23/80 1.00 Slash Burn Chalmers Ridge #2
 28-10-13 NWNW 10/31/80 5.00 Slash Burn Chaney Bridge

Total Acres Burned: 1980s 22.07

1979  27-10-15 NWSE 11/13/79 3.00 Slash Burn Karls Creek
1978  28-09-24 SENE 02/26/78 0.10 Camp Fire Lausch Creek

 27-10-13 NWSW 07/25/78 0.10 Cigarette Burnt Mtn Rd.

 27-10-24 SWSE 10/26/78 3.00 Holdover Burnt Mtn Slop-over
 28-11-03 NESE 06/15/78 0.10 Burning Vehicle Cherry Creek



East Fork Coquille Watershed Analysis May 2000

YEAR LEGAL
DESCRIPTION

DATE SIZE
(Acres)

CAUSE FIRE NAME

Appendix E - 7

1977  28-10-12 SWSE 01/27/77 0.10 Debris Burning Sitkum
 28-09-21 NE&NW 07/07/77 63.00 Rigging Camas
 27-09-32 NENW 10/16/77 0.33 Slash Burn East Fork Brummitt

1976  28-11-29 NWSE 07/13/76 1.00 Equip. Exhaust Crosby Bridge
 28-09-08 NWNW 10/09/76 0.10 Warming Fire Deadhorse

1975  28-10-02 NENW 08/19/75 0.10 Cigarette Brummitt Creek
 27-09-29 SWSE 09/30/75 0.10 Rigging East Fork Brummitt Creek

1974 - - - - -
1973  28-11-24 NWNW 06/04/73 0.10 Slash Burn Goldbrick
1972 - - - - -

1971 - - - - -
1970  27-09-30 SESW 06/02/70 5.00 Lightning Brummitt Creek

 27-10-22 SESW 06/02/70 3.00 Lightning Karl Creek
 28-10-09 NWSE 09/03/70 0.10 Garbage Burn Elk Mtn Bridge

 28-09-30 SWSW 10/31/70 23.00 Slash Burn Sandy-weaver
Total Acres Burned: 1970s 102.23

1969 - - - - -

1968 - - - - -
1967  28-09-28 SWNE 05/07/67 0.30 Warming Fire Camas Creek
1966  28-09-05 NWNW & 06/27/66 1.50 Logging Deadhorse Divide

 28-09-06 NENE

 28-11-21 SENW 06/22/66 0.10 Unknown Yankee Run
 28-11-11 NWNW 07/26/66 2.00 Logging Lake Creek
 27-10-21 NW 10/21/66 0.10 Lightning Brummitt Crk
 28-09-04 NWNE 10/13/66 0.50 Debris Burn Camas Creek

1965  28-09-10 SENW 07/07/65 0.10 Debris Burn Lost Creek
 28-09-16 SESW 07/17/65 0.10 Warming Fire Camas Creek
 27-10-35 SWSE 07/25/65 0.10 Lightning East Fork Brummitt Creek

 28-10-12 SWNE 09/06/65 0.10 Logging Camas Creek
1964  27-10-21 NWNE 08/24/64 0.10 Logging Brummitt Creek

 28-11-02 SWSW 08/02/64 0.01 Debris Burning Steel Creek
 28-11-17 S1/2SW 10/30/64 9.00 Logging Yankee Run

1963  28-10-05 SESW 07/29/63 0.10 Cigarette East Fork #1
 28-09-34 NWNE 10/14/63 19.00 Logging Rock Creek Falls

1962  28-10-12 NENE 08/17/62 55.00 Logging Sitkum Camp

1961  28-11-14 SWSE 08/04/61 0.25 Lightning Elk Creek
 27-09-27 NWSW 10/15/61 13.00 Logging Brummitt Creek
 27-09-21 SW1/4 10/19/61 13.00 Logging Brummitt Creek #2

1960  28-09-06 SESE 11/10/60 2.00 Logging Camas Creek

Total Acres Burned: 1960s 116.36
1959  28-09-15 SWNW 07/19/59 0.30 Lightning Camas Creek

 27-09-33 NWNW 07/28/59 101.00 Logging

1958  28-10-10 SWNW 07/28/58 1.00 Debris Burning Sitkum
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 28-09-16 SWNE 07/29/58 0.30 Cigarette Burchard Creek
1958  28-11-03 SESE 10/26/58 0.20 Logging Dora

 28-09-33 SENW 10/29/58 185.00 Logging Camas Creek Fire

 28-11-35 SESE 10/15/58 1.00 Logging Houser Creek
1957 - - - - -
1956  28-11-13 NENE 08/28/56 0.01 Campfire Goldbrick Rd.
1955 - - - - -

1954  28-09-08 NWSW 06/18/54 0.06 Powerline East Fork Coquille
1953 - - - - -
1952  28-09-09 SESW 09/02/52 232.00 Logging Brownstone Road

 28-11-31 NENW 09/01/52 20.00 Debris Clearing Weekley Creek
1951 - - - - -
1950 - - - - -

Total Acres Burned: 1950s 540.87

1949  27-09-35,36 & 07/11/49 450.00 Cigarette Lost Creek
 28-09-02,03

1948 - - - - -

1947 - - - - -
1946  28-09-24 SESE 08/24/46 6.00 Lightning Lightning #12

 28-09-23 NENE 08/24/46 0.05 Lightning Lightning#13
1945  28-11-21 NWNW 08/15/45 190.00 Incendiary Elk Creek

 28-10-36 NE1/4 10/02/45 0.02 Cigarette Split Mtn.
1944 - - - - -
1943  28-11-36 SE1/4 10/07/43 100.00 Incendiary Elk Creek
1942 - - - - -

1941 - - - - -
1940  28-11-12 NWSE 07/05/40 1.00 Fireworks Easton

 28-11-10 SWSW 07/23/40 30.00 Incendiary Yankee Run

 28-10-10 SENE 08/20/40 5.00 Cigarette Brewster Mtn
Total Acres Burned: 1940s 782.07

1939  28-11-29 E1/2 09/18/39 85.00 Incendiary Cotton
1938  28-10-15 SWSW 07/09/38 1.50 Cigarette Sandy Creek

 28-11-11 NWSW 09/08/38 2.00 Brush Burning Troutvette
 28-09-8,17,18,20 09/19/38 175.00 Slashing L.B.&L.

1937  28-11-16,17 09/22/37 0.50 Incendiary Chaney Woods

1936  27-10, 11 & 09/26/36 10,180.00 Brush Burning Brewster&Sandy
 28-10, 11
 28-10-15 NENE 09/21/36 0.25 Brush Burning Mayse Fire
 28-10-12 NWSW 08/26/36 0.13 Cigarette Kirk Fire

 28-10-08 SENE 09/23/36 0.25 Cigarette Cedar Creek
1935  28-11-02 SENE 08/04/35 3.00 Incendiary Hans Creek

 28-10-07 NWSE 09/28/35 15.00 Cigarette Alder Flats

 28-10-23 NW 09/24/35 2.00 Incendiary Bear Wallow
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 28-11-21 SENW 09/24/35 0.13 Brush Burning Mayse
 28-11-15 SWNW 09/25/35 0.13 Brush Burning Bettencourt

1935  28-10-10 NENW 09/25/35 0.13 Brush Burning Christensen

 28-11-11 SWSW 09/27/35 2.00 Incendiary Bob Roy
 28-11-23 SWNW 10/01/35 5.00 Incendiary Crosby

1934 - - - - -
1933  28-10-11 SWSW 08/22/33 10.00 Slashing Wilson

 28-11-14 NWNE 08/24/33 1.00 Incendiary Abernathy
 28-11-10 SWSE 08/10/33 1.00 Brush Burning Thompson

1932  28-11 & 29-11 09/08/32 480.00 Incendiary Elk Creek

 28-11-15,16,21,22 09/03/32 88.00 Incendiary Minard Dam
 27-11-35,36 10/08/32 540.00 Incendiary Steele Creek
 28-10-10 NE 09/03/32 80.00 Brush Burning School House
 28-11-15 SENE 09/19/32 1.00 Brush Burning Dutchmans Fire

 28-11-11 N1/2NW 08/17/32 35.00 Brush Burning Bryon Fire
1931  28-11-02 SESE 08/25/31 15.00 Incendiary Steele Creek Logging

 29-11-01 W1/2NW 06/06/31 80.00 Slashing Elk Creek

 29-11-01 08/30/31 40.00 Incendiary Big Creek
 28-10-07 SW 08/27/31 25.00 Brush Burning Grove

Total Acres Burned: 1930s 11,868.02

NOTE:  Prior to 1931 records are not complete enough to be mapped.
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APPENDIX F
INTERACTION OF TOPOGRAPHY AND FIRE

ON LANDSCAPE PATTERNS
Landscape-level diversity results from non-random differences among forest stands in a
landscape.  Differences are the product of site conditions, disturbance history, and mechanics of
recolonization.  Although we probably cannot identify, let alone consciously manage for, all possible
habitats, we can manage for between- and within-stand variation that is in context with physical
characteristic of the land and plausible disturbance patterns.  The alternative, applying a single
management scheme to all stands across the landscape, will reduce contrast between stands, and
in turn, reduce the range of potential habitats.  Management for diversity will result in variation in
stand complexity.  Although more complex stands will have a greater range of niches, less complex
stands will contain niches not found elsewhere.
  
Aspect and slope position can be used to stratify the landscape.  Much naturally-occurring diversity
is caused by variations in temperature, moisture and available light; all factors which are influenced
by aspect and slope.  Aspect and slope strongly affect fire regimes and vegetation communities,
and to some extent also affect soil development.

Early entries (made at .30-50 years old) should be designed to move a stand rapidly toward a
mature forest condition.  These treatments include planting, vegetation management,
precommercial thinning, snag creation, and density management.  They should focus on
developing desirable attributes in the overstory (oldest cohort) component of the stand.  Only later
should the stand be managed for a more complex “old growth” appearance, using tools like a
second density management entry and underburning (followed on some sites with underplanting). 
These later entries (made at .70 to 80 years old) would focus on adding additional canopy layers
and recruiting large structure.  Characteristics found in old growth stands (like the tendency for
different species to segregate into different canopy layers), and landscape-level variations (like
occurrence of fan-shaped epicormic branches on south slopes and variation in stand densities in
response to aspect) otherwise may be lost.

On a landscape scale, the most severe fire will kill all trees on all aspects from ridge top to creek
bottom.  These stand replacement fires probably are a complex of burns and reburns that occur
during periods of extreme drought.  Scattered trees may escape dying during such a fire but
instead will die slowly over the next few decades from stress.  This stress is associated with
increased exposure to wind drying, sudden exposure of the entire crown to full sunlight, direct heat
injury to the crown, and loss of fine roots consumed by the fire.  Stress on large old trees is further
accentuated by their lack of ability to regrow fine roots, replace needles, or produce protective
chemicals and pitch to ward off insect and disease attacks.  

Landscape diversity following such an extreme event will correspond to interaction of local physical
characteristics and biological factors (such as the presence and competitiveness of  stump
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CONE SHAPED
MOUNTAIN,
SIDE VIEW

TOP VIEW

N

Figure F.1.  Landscape-level Pattern base
diagram.

sprouting shrubs and hardwoods, and the seed source and aggressiveness of light-seeded
pioneer species).

MODELING LANDSCAPE LEVEL PATTERNS

This model defines landscape patterns uses aspect and slope position, and their effect on wild fire. 
Models can be compared by diagraming the landform as a perfect cone-shaped mountain (Figure
F.1).  Landscape patterns are mapped as they visible from directly above by using a circle, with its
center as the peak and its perimeter representing lowlands.  In the following figures, each circle is
oriented with north facing to the top.  Variations in forest stand structural features associated with
different burn severity and fire event sequences are displayed in these figures.

The four models in the discussion below reflect progressive severity of fire effects and are not a
single fire event sequence.  These models were formulated based on an Oregon Coast Range
setting that is entirely within the Tsuga heterophylla Zone, and so probably do not apply at the
extreme south end of the Coast Range where tan oak is a major forest component on the south
aspect.
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RIPARIAN
 VEGETATION

NORTH FACING SLOPES: 
STAND HAS CANOPY GAPS,
DUE TO VEGETATION
COMPETITION DURING EARLY
SUCCESSIONAL STAGES

SOUTH TO WEST FACING
SLOPES: UNIFORM CANOPY
TEXTURE DUE TO HIGH
INTENSITY BURN
FOLLOWED BY LOW
VEGETATION COMPETITION
DURING EARLY
SUCCESSIONAL STAGES

Figure F.2.  Simple Landscape Pattern.

LEVELS OF LANDSCAPE COMPLEXITY

Simple landscape
This model represents all stands regenerating following a single landscape-level stand-
replacement fire and its associated reburns (Figure F.2). 

None of these stands have been modified by subsequent underburns, except for small burns on
southwest-facing ridge tops.  The Little North Coquille River drainage (in T26S, R10W - Section
19) contains old growth stands characteristic of the simple landscape model.

Transition Landscape
In this model, overstory trees (excepting small areas on southwest facing ridge tops), regenerated
following the last landscape level stand replacement fire (Figure F.3).  Low- to moderate-severity
fires have lead to regeneration of a second cohort of trees, found as an understory on south to west
aspects.  The second cohort also may occur on upper slopes of other aspects.  The North Coquille
River drainage contains stands that are characteristic of a transition landscape.

Complex Landscape
In this model, the overstory on north aspects in the riparian zone (and on the lower slopes) dates
from the last landscape level stand replacement fire (Figure F.4).  The overstory trees on south to
west aspects are younger, having regenerated following an aspect-restricted stand-replacement
event.  Two or more cohorts are found on north aspects. The younger cohort(s) regenerated
following a low- or moderate-severity burn.  If no subsequent stand-level disturbances occur, the
understory cohort on the north aspect and the overstory cohort on the south aspect may have
originated from the same fire event.
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NORTH FACING SLOPES:
SINGLE COHORT/ SINGLE
STORY STAND

SOUTH TO WEST FACING
SLOPES: TWO COHORT/ TWO
STORY STAND

RIPARIAN
 VEGETATION

Figure F.3.  Transition Landscape Pattern.

RIPARIAN
 VEGETATION

NORTH FACING
SLOPES:  TWO OR
MORE COHORTS/
MORE THAN ONE
STORY STAND

SOUTH TO WEST
FACING SLOPES:
OVERSTORY
YOUNGER THAN
OVERSTORY ON
NORTH FACING
SLOPES

Figure F.4.  Complex Landscape Pattern.

Highly Complex Landscape
This model presents a variation of the Complex Landscape model, in which stands on all aspects
are modified by low- or moderate-severity fires (Figure F.5).  At least two cohorts are present on all
aspects and usually three or more are detectable on north aspects.  Exposed southwest ridge top
locations are prevented from supporting the late serial stages of stand development by frequent
fire.  Those southwest facing sites may be covered by open stands, or even remain in grass or
shrub succession stages for decades (if not centuries).  Stands around Peeve Creek and Carl
Creek in the analysis area are characteristic of a highly complex landscape pattern.
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RIPARIAN
 VEGETATION

NORTH FACING
SLOPES:  TWO OR
MORE COHORTS/
MORE THAN ONE
STORY STAND

SOUTH TO WEST
FACING SLOPES:
OVERSTORY
YOUNGER THAN
OVERSTORY ON
NORTH SLOPES

SOUTHWEST
FACING RIDGE: 
YOUNGEST
STANDS ON THE
LANDSCAPE. 
SINGLE STORY/
SINGLE COHORT

Figure F.5.  Highly Complex Landscape
Pattern.

LANDSCAPE COMPONENTS

Southwest-Facing Ridge Lines
Southwest-facing ridges are the most exposed sites on the landscape, and so produce the most
heat and evapotranspiration stress.  Warmer temperatures, lower moisture, and fire's tendency to
move uphill combine to make southwest facing ridges the most fire-prone areas in the landscape. 
Depending on fuel and weather conditions, fire mortality may be limited to the ridge line, or the
pattern may be more complex — with total kill along the ridge and partial kill on the margins.  Most
mortality in partial kill areas would involve fire intolerant species like hemlock. 

Where fires modify vegetation and stand structures, southwest-facing ridges will tend to support the
earliest seral stages.  Extreme forms may produce a fire-maintained prairie or a brush field.  In
other landscapes, stand development on southwest facing ridges may be arrested repeatedly
before trees reach maturity, producing periodic pulses of small-diameter snags.  Depending on the
severity of fire and the maturity of surrounding stands,  burns may also result in large-diameter snag
recruitment on the margins of the affected area.  This pattern will be most evident where low- to
moderate-severity fires burn repeatedly.  The east half of the Middle Creek subwatershed is an
example.

South to West Facing Slopes and All Exposed Upland Ridges
This is the second most frequently burned area.  Here, overstory timber can reach.  High-severity
burns on southwest-facing ridges may be accompanied by low- or moderate-severity burns on
south to west facing slopes.  The low- to moderate-severity burns will kill most (and sometimes all)
fire-intolerant species while killing few (or none) of the Douglas-fir.  This burning pattern creates
"natural shelterwoods," by favoring regeneration of even-aged understories dominated by hemlock. 
Some Douglas-fir also may be recruited.  The proportion of Douglas-fir in the understory will
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depend on the size of the hemlock seed source, the amount of shade from the overstory, and
whether there are overstory gaps.  Repeated low- to moderate-severity burns will tend to remove all
evidence of previous hemlock stands, but some Douglas-fir may survive.  Because these sites are
prone to summer drought, stand-replacement fires occur at a higher rate than on north-facing
slopes.

North-Facing Slopes and All Lowland Slopes
Only the riparian zone burns at a lower frequency than these areas.  Since these sites are cooler
and moister than south to west facing slopes, when conditions dry sufficiently to produce a stand-
replacement fire, it also will have produces stand-replacement events on all other aspects.  Fires
here that do not result in stand replacement will cause a more severe burn on the south to west
facing slopes (when the fire event is large enough to encompass more than one aspect). 
Therefore, a single event can produce a low- to moderate-severity fire on north aspect and a stand
replacement fire on south to west aspects.

Protected Riparian Zones
These are the least likely areas to burn.  When fire does enter, it may be no more than a creeping
ground fire.  These protected areas dry out sufficiently to carry a stand replacement fire only under
conditions of extreme and prolonged drought.  Obviously, if a fire is severe enough to destroy the
riparian trees, it probably also has killed all other trees on the landscape.  Floodplains and riparian
sites are subject to debris torrents and avalanches, and so are strongly affected by disturbances
other than fire (see Section III.9).

A GUIDE TO MANAGING STANDS

STANDS <30 YEARS OLD

During regeneration, stand establishment, and precommercial thinning phases of stand
development, treatments should be selected that fit the simple landscape model.  It is appropriate
manage for a predominance of shade-intolerant trees (Douglas-fir) on open sites and shade-
tolerant trees (hemlock and cedar) where there is overhead shade.  Specific recommendations
are:

C Tolerate vegetation competition to the extent that it breaks up uniform distribution of conifers on
moist sites but not to the extent that establishing a future conifer stand is compromised.

C Use precommercial thinning to accelerate the growth of future dominant and co-dominant
overstory trees, while at the same time providing growing space for natural fill-in that will
constitute future intermediate and suppressed trees in the overstory.

C Culture stump-sprouting hardwoods so that they produce relatively few stems per stump.
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C Consider leaving scattered red alders (up to 40 per acre) when present on sites where local
experience shows they are unlikely to spread by seed.  The alders will act as "place holders"
and will leave overstory gaps when they die.  

C Retain hardwoods to the extent that they diversify the future stand but not to the extent that they
compromise establishing the conifer component of that future stand.  

STANDS 30-80 YEARS OLD ON SOUTH ASPECT UPLAND SITES

Manage for relatively uniform stands consisting of mostly co-dominant trees on south aspects.  If
density management is applied around age 30-50, design the stand treatment to fit in the simple
landscape pattern.  Specific recommendations are:

C Target spacing to achieve .40% crown length at age 80-100 years.  

C Include sufficient site disturbance to allow a small seed catch of hemlocks and cedars.  To
emulate natural stands only a few hemlock and cedar (roughly five or less per acre) will be
needed.  

Note that failure to establish understory trees can be appropriate in this setting, as that is within the
natural range of variation.

STANDS 30-80 YEARS OLD ON NORTH ASPECT UPLAND SITES

Manage for stands with gaps and high crown-class variability.  This can be achieved by the
following density management actions:

C Leave stringers and patches of alders next to draws and wet areas.  

C Gaps may be enlarged by concentrating snag creation efforts on the perimeter of existing gaps,
or by marking all but the largest co-dominant and the dominant Douglas-firs for removal on the
edges of existing gaps and decreasing the distance between leave trees proportional to their
distance from the gap.  If few (or no) hemlocks or cedars are found beside the gaps, site
preparation and planting around gap edges (and 50-75 ft. into the stand) will produce areas
within the range of observed natural variability.

C Manage hardwoods as a component of the overstory during sapling and pole stages of stand
development.  Allow the difference in growth rates between hardwoods and conifers to produce
multiple stratums over time.

STANDS 80+ YEARS OLD ON SOUTH ASPECT UPLAND SITES

As these stands approach 80-100 years old, management should shift stand character from a
simple to transition landscape pattern.  Specifically:
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1  An analysis of patch size associated with low- to moderate-severity burns in the Tioga Creek subwatershed suggests that
density management and/or underburning to open the canopy (with the objective of regenerating an understory and recruiting
snags from the overstory) should strive for the following objectives, to stay within the range of natural variability:  Treat about
2,000 ac. over the next 20 years in that subwatershed.  Leave between 20% and 75% canopy closure immediately after
treatment (anticipating additional mortality will drop live canopy closure to between 15 and 70%).  Approximately 75% of the
treatment units should be less than 80 ac. with most of the units falling in the 20 ac. and less or in the 40-70 ac. ranges. 
Approximately 65% of the treated acres should be in units containing at least 100 contiguous acres.  This does not preclude
additional acres of treatment but those treatments should not be sufficiently severe as to leave a signature that will be visible on
aerial photos 30 years after treatment.

2  Under wild conditions, poor sites on exposed southwest-facing ridges only may have infrequently supported late-
successional forest.  Such sites support flowering plants like fawn lily, and Indian paint brush.  Although they are relatively
common plants in other locations throughout Oregon, they are rarely found on the Coos Bay District.  They thereby serve as
indicators of a locally-scarce habitat, and prescribed fire may be a necessary tool in managing these sites.
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C Either an underburn or treatments that emulate an underburn will be needed to prepare for
regenerating an understory and recruiting snags.  Apply this treatment working from the ridge
top down.  Break-off the first underburns where the sclerophyllous shrubs give way to a plant
association characterized by swordfern, oxalis, or salmonberry (or at the Riparian Reserve
boundary, should this be necessary to meet ACS objectives).  For safety reasons the boundary
for the underburn must be put in a logical location.  A safe, defendable burn boundary takes
precedence over boundaries keyed to plant association.

Underburn objectives include:
C recruiting snags; 
C creating small gaps;
C preparing a seed bed for recruiting understory trees; 
C reducing vegetation competition so understory trees can become established, and;
C improving browse quality.  

There needs to be sufficient overstory stocking following treatment so stand function will be
maintained and so additional underburn can be conducted 50-75 years in the future.  

C Carry out underburn treatments so new snags are recruited every year somewhere in the
landscape.  Most naturally-occurring underburns either were isolated on a ridge top or covered
large continuous areas along the top and south face of large ridge systems.  Some underburns
should be located next to previous treatments so that they will become large continuous blocks
of similar habitats1.  

C A different approach may be prudent for stands on poor sites on southwest-facing ridge tops. 
Wide spacing is recommended to reduce stress from root competition and to emulate effects
of frequent fire.2

STANDS 80+ YEARS OLD ON NORTH ASPECT UPLAND SITES

Although it is possible that underburns may be used in future management of north-facing slopes,
for the foreseeable future we do not recommend prescribed underburning (beyond those incidental
inclusions of north slopes found on predominantly south to west facing underburn project areas).  In
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wild landscapes, underburns on north facing slopes occurred as part of a larger burn pattern,
producing the complex and highly complex landscape patterns described above.  

It should be noted that fully implementing either the complex or highly complex model inside an LSR
would require stand replacement disturbances on south-facing slopes, and therefore would be in
conflict with current planning for these reserves.

HARDWOODS

Hardwoods should be managed as a component of landscape patterns described above. 
Specifically: 

C Manage long-lived hardwoods (bigleaf maple, myrtle etc.) so they are retained as an understory
component.  

C Retain or reestablish long-lived hardwood on sites where they previously were favored by frequent
disturbance (such as where fire on southwest aspects and valley side sites once maintained
oaks, madrones, or myrtles).   

C In riparian zones subject to frequent flooding or debris torrents, mange for myrtles, bigleaf maples,
willow, ash or cottonwood on their respective sites.
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APPENDIX G
STREAM CHANNEL CROSS-SECTIONS

AND PEBBLE COUNTS

The following figures present results from thirteen sample locations within the analysis area.  Each
of the six subwatersheds are represented by at least one sampling location.

The sample locations were distributed by drainage where there was reasonable access.  Sites
chosen represent low gradient, depositional stream types (generally 4th through 7th order streams). 
These stream types also are high fisheries-value segments.  Field work consisted of selecting a
transect location, then completing a cross-section profile and pebble counts.  Rosgen field
procedures were used.  The purposes of the inventory include determining the fine sediment
proportion (<2 mm) in spawning reaches, ascertaining information about channel geometry, and
classification of stream types according to the Rosgen system (Rosgen 1996). 

Two series of graphs are used.  The first shows the stream channel cross-section with the zero
elevation point at bankfull conditions.  The blue line represents water level measurements, taken on
the date identified on the graph.  Note that although both axes are scaled in feet, the vertical
exaggeration of each graph differs depending on the total height and stream width of thae
particular channel.

The second series of graphs present streambed surface material particle sizes.  In each graph, the
proportion for every particle size range (measured in Phi size) is shown with a histogram bar, while
the cumulative proportion (where the sum of all sizes totals 100%) is shown as a continuous line.  
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Figure G.1-B.  Steel Creek bed surface material particle size
classes.
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Figure G.1-A.  Steel Creek stream profile.
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Figure G.2-A.  Weekly Creek stream profile.
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Figure G.2-B.  Weekly Creek bed surface material particle size
classes.
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Figure G.3-A.  Yankee Run Creek stream profile.
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Figure G.3-B.  Yankee Run Creek bed surface material particle
size classes.
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Figure G.4-A.  Lower Elk Creek stream profile.
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Figure G.4-B.  Lower Elk Creek bed surface material particle
size classes.
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Figure G.5-A.  North Fork Elk Creek stream profile.
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Figure G.5-B.  North Fork Elk Creek bed surface material
particle size classes.

ELK CREEK SUBWATERSHED



East Fork Coquille Watershed Analysis May 2000

Appendix G - 7

Width (Ft.)
0 5 10 15 20 25 30 35 40 45 50

-2

0

2

4

6

8

«
Water Line on 8/12/97

Figure G.6-A.  South Fork Elk Creek stream profile.
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Figure G.6-B.  South Fork Elk Creek bed surface material
particle size classes.
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Figure G.7-A.  Dead Horse Creek stream profile.
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Figure G.7-B.  Dead Horse Creek bed surface material particle
size classes.
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Figure G.8-A.  West Fork Brummit Creek stream profile.
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Figure G.8-B.  West Fork Brummit Creek bed surface material
particle size classes.
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Figure G.9-A.  Lower Camas Creek stream profile.
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Figure G.9-B.  Lower Camas Creek bed surface material
particle size classes.
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Figure G.10-A.  East Fork Camas Creek stream profile.
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Figure G.10-B.  East Fork Camas Creek bed surface material
particle size classes.
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Figure G.11-A.  Upper South Fork Camas Creek stream
profile.
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Figure G.11-B.  Upper South Fork Camas Creek bed surface
material particle size classes.

CAMAS CREEK SUBWATERSHED



East Fork Coquille Watershed Analysis May 2000

Appendix G - 13

Width (Ft.)
0 10 20 30 40 50 60 70 80

-2

0

2

4

6

8

10

Water Level on 8/11/97

Figure G.12-A.  Lost Creek stream profile.
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Figure G.12-B.  Lost Creek bed surface material particle size
classes.

UPPER EAST FORK COQUILLE SUBWATERSHED
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Figure G.13-A.  Upper East Fork Coquille River stream profile.
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Figure G.13-B.  Upper East Fork Coquille River bed surface
material particle size classes.
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APPENDIX H 
STREAM HABITAT SURVEY RESULTS

The following tables were created  using criteria from the Aquatic Habitat Project Benchmarks
(ODFW 1997).  Their presentation is organized by subwatershed.  The table below presents the
stream channel and riparian habitat benchmarks and their values used to rate each reach as good,
fair or poor. 

BENCHMARK
CRITERIA

REACH #

Good Fair Poor

Pool Area (%) >35 10-35 <10

Pool Frequency
(channel widths/pool)

5-8 9-20 >20

Residual                           small stream (<7m width) º

Pool Depth (m)              medium stream (7-15m width)
                                                           gradient <3%

º

                                                           gradient >3%

º

                                       large stream (>15m width) º

>0.5 0.2-0.5 <0.2

>0.6 0.3-0.6 <0.3

>1.0 0.5-1.0 <0.5

>1.5 0.8-1.5 <0.8

Complex Pools (# with wood complexity >3/km) >2.5 1.0-2.5 <1.0

Width-to-depth Ratio
(in riffles)

<15 15-30 >30

Silt, Sand & Organics
(% area in riffles)

<10 10-20 >20

Gravel (% area in riffles) $35 15-34 <15

Shade                                         stream width <12m

º

(reach average %)                      stream width >12m º

>70 60-70 <60

>60 50-60 <50

LWD (pieces/100m) >20 10-20 <10

LWD (volume/100m) >30 20-30 <20

“Key” Pieces LWD (#/100m)
(>60cm dia. & >10m long)

>3 1-3 <1
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Lower East Fork Coquille Subwatershed

Table H.1
Summary of 1997 stream habitat survey of mainstem Hantz Creek.

BENCHMARK
CRITERIA

REACH #

1 2 3

Pool Area (%) 87.8 21.9 5.7

Pool Frequency
(channel widths/pool)

17.4 15.7 46.5

Residual Pool Depth (m)
(pool depth - riffle depth)

0.52 0.49 0.49

Complex Pools (# with wood
complexity >3/km)

0.0 5.0 0.0

Width-to-depth Ratio
(in riffles)

18 7.7 4.7*

Silt, Sand & Organics
(% area in riffles)

30 20 15*

Gravel (% area in riffles) 70 72 20*

Shade
(reach average %)

90 99 100

LWD (pieces/100m) 5.9 30.3 18.6

LWD (volume/100m) 1.9 14.1 8.8

“Key” Pieces LWD (#/100m)
(>60cm dia. & >10m long)

0.0 0.1 0.0

*  Reach means substituted in the absence of riffles.

Good Fair Poor
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Lower East Fork Coquille Subwatershed

Table H.2
Summary of 1997 stream habitat survey of mainstem Steel Creek.

BENCHMARK
CRITERIA

REACH #

1 2 3

Pool Area (%) 47.6 44.6 20.2

Pool Frequency
(channel widths/pool)

4.3‡ 13.8

Residual Pool Depth (m)
(pool depth - riffle depth)

0.41 0.65

Complex Pools (# with wood
complexity >3/km)

0.8 9.1 0.5

Width-to-depth Ratio
(in riffles)

20.0 0.52 6.0

Silt, Sand & Organics
(% area in riffles)

12 6 10

Gravel (% area in riffles) 56 22 85

Shade (reach average %) 89 88 91

LWD (pieces/100m) 13.2 11.1 15.6

LWD (volume/100m) 18.3 21.5 68.8

“Key” Pieces LWD (#/100m)
(>60cm dia. & >10m long)

0.2 1.2 2.1

‡  Not rated, outside of benchmarks.

Good Fair Poor
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Lower East Fork Coquille Subwatershed

Table H.3
Summary of 1997 stream habitat survey of mainstem Weekly Creek.

BENCHMARK
CRITERIA

REACH #

1 2 3 4 5 6 Trib A Trib B

Pool Area (%) 71.7 60.1 62.1 50.6 28.8 8.6 23.5 17.8

Pool Frequency
(channel widths/pool)

8.6 5.5 5.8 6.0 15.0 39.5 10.9 19.2

Residual Pool Depth (m)
(pool depth - riffle depth)

0.65 0.78 0.52 0.49 0.66 0.60 0.47 0.36

Complex Pools (# with
wood complexity >3/km)

0.8 10.3 9.9 2.0 0.0 0.0 5.2 1.2

Width-to-depth Ratio
(in riffles)

8.1 8.8 12.2 5.8* 5.0 5.0 5.0* 25.0

Silt, Sand & Organics
(% area in riffles)

43 22 22 28* 15 10 38* 95

Gravel (% area in riffles) 57 50 27 17* 20 50 19* 5

Shade (reach average %) 82 98 94 95 99 96 96 100

LWD (pieces/100m) 6.1 21.2 28.7 17.9 14.0 18.3 12.6 10.4

LWD (volume/100m) 1.7 17.0 31.0 14.8 16.8 20.5 10.5 14.4

“Key” Pieces LWD (#/100m)
(>60cm dia. & >10m long)

0.0 0.5 1.0 0.0 0.8 0.9 0.3 0.4

*  Reach means substituted in the absence of riffles.

Good Fair Poor
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Elk Creek Subwatershed

Table H.4
Summary of 1997 stream habitat survey of mainstem Elk Creek.

BENCHMARK
CRITERIA

REACH #

1 2 3 4 5

Pool Area (%) 74.3 66.3 59.1 61.2 24.2

Pool Frequency
(channel widths/pool)

3.4‡ 5.4 4.0‡ 4.3‡ 18.8

Residual Pool Depth (m)
(pool depth - riffle depth)

0.57 0.69 0.44 0.40 0.35

Complex Pools (# with wood
complexity >3/km)

1.2 0.3 0.5 6.9 0.5

Width-to-depth Ratio
(in riffles)

9.1 23.9 12.9 9.23 7.2*

Silt, Sand & Organics
(% area in riffles)

23 19 14 19 15*

Gravel (% area in riffles) 65 29 24 39 14*

Shade
(reach average %)

70 97 96 94 99

LWD (pieces/100m) 8.5 3.5 16.7 27.3 13.5

LWD (volume/100m) 5.1 2.1 29.8 48.9 25.9

“Key” Pieces LWD (#/100m)
(>60cm dia. & >10m long)

0.1 0.0 1.0 2.4 1.2

*  Reach means substituted in the absence of riffles.
‡  Not rated, outside scope of benchmarks.

Good Fair Poor
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Elk Creek Subwatershed

Table H.5
Summary of 1997 stream habitat survey of mainstem South Fork Elk Creek.

BENCHMARK
CRITERIA

REACH #

1 2 3 4

Pool Area (%) 62.8 46.3 57.0 13.7

Pool Frequency
(channel widths/pool)

3.4‡ 5.6 4.5‡ 16.6

Residual Pool Depth (m)
(pool depth - riffle depth)

0.55 0.64 0.69 0.48

Complex Pools (# with wood
complexity >3/km)

2.1 2.1 0.0 0.0

Width-to-depth Ratio
(in riffles)

21.7 12.5 12.7 6.4*

Silt, Sand & Organics
(% area in riffles)

16 15 16 9*

Gravel (% area in riffles) 47 39 27 17*

Shade
(reach average %)

86 85 73 91

LWD (pieces/100m) 13.4 15.4 7.8 20.0

LWD (volume/100m) 13.6 51.0 10.8 63.9

“Key” Pieces LWD (#/100m)
(>60cm dia. & >10m long)

0.3 2.3 0.4 2.0

*  Reach means substituted in the absence of riffles.
‡  Not rated, outside scope of benchmarks.

Good Fair Poor
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Brummit Creek Subwatershed

Table H.6
Summary of 1997 stream habitat survey of mainstem Middle Fork Brummit Creek.

BENCHMARK
CRITERIA

REACH #

1 2 3 4

Pool Area (%) 32.6 48.0 36.7 26.9

Pool Frequency
(channel widths/pool)

9.2 7.7 10.9 16.6

Residual Pool Depth (m)
(pool depth - riffle depth)

0.57 0.36 0.62 0.43

Complex Pools (# with wood
complexity >3/km)

0.0 1.5 0.5 0.0

Width-to-depth Ratio
(in riffles)

8.9* 8.0* 10.7 7.1*

Silt, Sand & Organics
(% area in riffles)

4* 8* 24 35*

Gravel (% area in riffles) 13* 24* 63 26*

Shade
(reach average %)

77 87 84 88

LWD (pieces/100m) 39.9 34.2 43.9 27.3

LWD (volume/100m) 174.2 425.0 258.4 320.6

“Key” Pieces LWD (#/100m)
(>60cm dia. & >10m long)

2.5 6.3 4.0 9.3

*  Reach means substituted in the absence of riffles.

Good Fair Poor
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Brummit Creek Subwatershed

Table H.7
Summary of 1992-3 stream habitat survey of West Fork Brummit Creek.

BENCHMARK
CRITERIA

REACH #
500 500 500 500 400 400 4003 3004 Peeve

Pool Area (%) 77.9 39.2 64.7 64.1 43.9 33.4 51.0 54.5 32.0

Pool Frequency
(channel widths/pool)

3.91 3.33 1.81 2.82 4.0 5.96 3.74 6.1 11.0

Residual Pool Depth (m)
(pool depth - riffle depth)

0.76 0.64 0.76 0.64 0.51 0.59 0.40 0.47 0.6

Complex Pools (# with wood
complexity >3/km)

21 6.9 14.9

Width-to-depth Ratio
(in riffles)

22.0 29.6 38.5 26.7 25.2 36.3 29.5 20.0 19.0

Silt, Sand & Organics
(% area in riffles)

44.1 6.0 5.5 6.1 3.0 0.0 1.9 3.0 1.0

Gravel (% area in riffles) 53.6 33.2 46.0 55.2 54.0 48.0 51.0 55.0 12.0

Shade (reach average %) 11.3 60.0 88.3 55.0 61.3 95.0 95.0 95.0 98.0

LWD (pieces/100m) 32.5 21.8 34.5 33.4 35.6 37.9 41.9 20.9 9.2

LWD (volume/100m)

“Key” Pieces LWD (#/100m)
(>60cm dia. & >10m long)

Good Fair Poor
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Brewster Canyon Subwatershed

Table H.8
Summary of 1997 stream habitat survey of mainstem Bills Creek.

BENCHMARK
CRITERIA

REACH #

1

Pool Area (%) 3.8

Pool Frequency
(channel widths/pool)

47.6

Residual Pool Depth (m) 0.44

Complex Pools (# with wood
complexity >3/km)

0.0

Width-to-depth Ratio
(in riffles)

7.2*

Silt, Sand & Organics
(% area in riffles)

15*

Gravel (% area in riffles) 15*

Shade
(reach average %)

99

LWD (pieces/100m) 10.7

LWD (volume/100m) 27.5

“Key” Pieces LWD (#/100m)
(>60cm dia. & >10m long)

1.3

*  Reach means substituted in the absence of riffles.

Good Fair Poor
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Brewster Canyon Subwatershed

Table H.9
Summary of 1997 stream habitat survey of mainstem China Creek.

BENCHMARK 
CRITERIA

REACH #

1 2 Trib A

Pool Area (%) 31.5 17.4 15.1

Pool Frequency
(channel widths/pool)

6.4 22.7 21.5

Residual Pool Depth (m)
(pool depth - riffle depth)

0.54 0.81 0.54

Complex Pools (# with wood
complexity >3/km)

0.0 0.0 0.0

Width-to-depth Ratio
(in riffles)

8.0* 6.6* 6.3*

Silt, Sand & Organics
(% area in riffles)

7* 6* 6*

Gravel (% area in riffles) 16* 11* 13*

Shade
(reach average %)

93 95 93

LWD (pieces/100m) 15.4 21.3 15.6

LWD (volume/100m) 37.9 91.1 37.3

“Key” Pieces LWD (#/100m)
(>60cm dia. & >10m long)

0.9 3.9 1.5

*  Reach means substituted in the absence of riffles.

Good Fair Poor
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Brewster Canyon Subwatershed

Table H.10
Summary of 1997 stream habitat survey of mainstem Dead Horse Creek.

BENCHMARK
CRITERIA

REACH #

1 2 3

Pool Area (%) 26.1 2.6 22.7

Pool Frequency
(channel widths/pool)

8.5 88.1 25.0

Residual Pool Depth (m)
(pool depth - riffle depth)

0.58 0.35 0.54

Complex Pools (# with wood
complexity >3/km)

1.9 0.0 0.9

Width-to-depth Ratio
(in riffles)

14.0 10.7* 5.7

Silt, Sand & Organics
(% area in riffles)

41 18* 50

Gravel (% area in riffles) 34 21* 37

Shade
(reach average %)

98 96 100

LWD (pieces/100m) 18.6 17.8 33.2

LWD (volume/100m) 31.9 20.3 79.6

“Key” Pieces LWD (#/100m)
(>60cm dia. & >10m long)

1.5 0.6 2.6

*  Reach means substituted in the absence of riffles.

Good Fair Poor
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Camas Creek Subwatershed

Table H.11
Summary of 1991, 1992, & 1994 stream habitat survey of Camas Creek.

BENCHMARK
CRITERIA

REACH #

1 2 3 4 5 6 Trib
A

S.
Fork

S.
Fork

Trib A

Pool Area (%) 35.6 33.1 32.0 38.9 42.7 47.2 45.0 15.6 4.9

Pool Frequency
(channel widths/pool)

3.9 2.8 3.6 3.5 4.6 4.8 3.2 30.1 76.6

Residual Pool Depth (m)
(pool depth - riffle depth)

0.65 0.87 0.72 0.47 0.60 0.52 0.55 0.70 0.45

Complex Pools (# with wood
complexity >3/km)

0.0 0.0

Width-to-depth Ratio
(in riffles)

29.9 27.3 27.7 35.2 24.1 33.2 15.0 13.1 14.0

Silt, Sand & Organics
(% area in riffles)

3 2 3 6 7 11 24 80 14

Gravel (% area in riffles) 27 3 15 17 21 23 5 10 48

Shade (reach average %) 84 70 83 87 94 83 59 94 92

LWD (pieces/100m) 27 38 26 21 29 44 69 32.8 41.3

LWD (volume/100m) 157.4 163.5

“Key” Pieces LWD (#/100m)
(>60cm dia. & >10m long)

10.1 8.9

*  Reach means substituted in the absence of riffles.

Good Fair Poor
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Upper East Fork Coquille Subwatershed

Table H.12
Summary of 1997 stream habitat survey of mainstem Knepper Creek.

BENCHMARK
 CRITERIA

REACH #

1 2

Pool Area (%) 55.7 36.0

Pool Frequency
(channel widths/pool)

6.0 26.4

Residual Pool Depth (m)
(pool depth - riffle depth)

0.6 0.95

Complex Pools (# with wood
complexity >3/km)

4.3 0.9

Width-to-depth Ratio
(in riffles)

3.9 7.3

Silt, Sand & Organics
(% area in riffles)

77 80

Gravel (% area in riffles) 23 15

Shade
(reach average %)

88 100

LWD (pieces/100m) 29.6 10.2

LWD (volume/100m) 72.7 19.3

“Key” Pieces LWD (#/100m)
(>60cm dia. & >10m long)

1.2 0.3

Good Fair Poor
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Upper East Fork Coquille Subwatershed

Table H.13
Summary of 1993 stream habitat survey of mainstem Lost Creek.

BENCHMARK
CRITERIA

REACH #

1 2

Pool Area (%) 37.1 43.4

Pool Frequency
(channel widths/pool)

7.5 7.6

Residual Pool Depth (m)
(pool depth - riffle depth)

0.98 0.44

Complex Pools (# with wood
complexity >3/km)

0 0

Width-to-depth Ratio
(in riffles)

22.6 29.0

Silt, Sand & Organics
(% area in riffles)

10 17

Gravel (% area in riffles) 48 21

Shade
(reach average %)

91 100

LWD (pieces/100m) 65.1 14.4

LWD (volume/100m) 247.4 16.1

“Key” Pieces LWD (#/100m)
(>60cm dia. & >10m long)

14.4 0.7

Good Fair Poor
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APPENDIX I
POTENTIAL TIMBER HARVEST UNITS

TABLE I.1 - GFMA UNIT SPECIFICS

TOWNSHIP
& RANGE

SECTION SUB-
SECTION

ACRES COMMENTS - GFMA UNITS

T27S R11W  35 SESE 4 Priority 1 - Isolated fragment adjacent to road.  Cable logging;
const. 3 Sta. landing spur.

NW corner 5± Unit is part of Chicken Deluxe (FY 1998) timber sale.

T28S R11W  1 W½ 34 Priority 1 - High probability of occupied MM site.  Cable logging;
const. 10± Sta. landing spur & existing Rd.

SWSW 11 Priority 3 - Young age 60-80 timber.  Unit deferred to allow
additional time for growth.  Candidate for commercial thin with
adjacent 1968 stand.  Cable logging; const. 4+ Sta. landing spur. 
Possible blind area north of Rip. Res.: leave area, helo, or const.
15± Sta. spur.

 3 SESE 16 Priority 1 - Isolated fragment.  Cable logging; const. 4± Sta.
spur.

SENE 10 Priority 1 - Isolated fragment.  Cable logging; const. 8± Sta.
landing spur.

SWNE 9± Priority 1 - Isolated fragment.  Cable logging; const. multiple
short landing spurs.

 7 SESW 8 Priority 1 - Unit near alternate golden eagle nest site, seasonal
harvest restriction possible.  Cable logging; existing road.

 11 SENW 8 Priority 1 - Unit adjacent to Frona Park; may present visual
concerns.  Cable logging; const. 3 Sta. landing spur from BPA
R/W.

SENW
(South of
EF Coq.
River)

3 Priority 1 - Stand Mistyped: should be Hardwood conversion.
Poor access across River.  Harvest unit in conjunction w/ Rip.
Silviculture treatment on inside bend of E. Fk. Coquille R. Change
FOI to RA3 /1930.

SWNW 11 Priority 1 - Cable logging OR ground based operation; const.
short landing spurs.

 13 W½ 41 Priority 1 - No connectivity or interior habitat concerns.  Cable
logging; const. 10± Sta. landing spur & 15 sta. major
improvement.

SES½ 75 Priority 1 - No connectivity or interior habitat concerns. There
may be some concern for 120 ac. clearcut restriction w/ adjacent
harvest area.  Unit was part of Daffi Dora TS and was deleted for
some reason.  Cable logging; const. 15± Sta. landing spur &
existing Rd.
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T28S R11W
(Cont.)

 16 SE¼ 51 Priority 3 - Young timber 1930.  Unit deferred due to stand age,
may be suitable for comm. thin.  Cable & Helicopter logging;
const. 10± Sta. landing spur.

 17 N½ 15 Priority 1 - Isolated fragment.  Cable logging; improve old cat
road (8± Sta.).

 21 SESE 24 Priority 1 - No connectivity potential due to adjacent private
ownership; no interior habitat.  Helicopter OR Cable logging with
const. 10± Sta. spur across headwall.

 23 SENW 17 Priority 1 - Isolated fragment.  Cable logging; const. 4 Sta.
landing spur.

SENE 20 Priority 1 - Isolated fragment.  Helicopter OR Cable logging with
const. 20± Sta. swing road.

SWSE 32 Priority 1 - Isolated fragment.  Cable logging; const. 10± Sta.
landing spur.

SWSW 10 Priority 1 - Isolated unit abuts Coq. Forest.  Cable logging;
const. 10± Sta. landing spur.

 27 SWNE 10 Priority 1 - Young stand, 1920-30 birth date.  Likely helicopter.

N½NW 28 Priority 1 - Cable logging; existing road.

S½NW+ 54 Priority 1 - Cable logging; existing road.

 29 SESE 6 Priority 1 - Isolated fragment.  Probable Helicopter OR Cable
logging - downhill.

 31 S½ 30 Priority 1 - Cable logging; existing road.

W½ 55± Priority 2 - Unit is part of a larger unharvested block.  Deferred
as it provides contiguous connectivity through Sec 31 & 32 and
some interior habitat.  Cable logging; existing road.

E½NE 23 Priority 2 - Unit is part of a larger unharvested block.  Deferred
as it provides contiguous connectivity through Sec 31 & 32 and
some interior habitat.  Cable logging; existing road.

 32 SE ¼+ (S.
of Elk Cr.
Ridge Rd)

13+ Priority 1 - Includes 1930 timber.  Cable logging; const. 5 Sta.
landing spur.

S½NE (N.
of Elk Cr.
Ridge Rd)

25+ Priority 1 - Cable logging; existing road.

W½+ 33 Priority 2 - Unit is part of a larger unharvested block.  Deferred
as it provides contiguous connectivity through Sec 31 & 32 and
some interior habitat.  Includes 1930 timber.  Cable logging;
const. 15± Sta. landing spurs.
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TOWNSHIP
& RANGE

SECTION SUB-
SECTION

ACRES COMMENTS - GFMA UNITS

T28S R11W
(Cont.)

 33 NWNW 7 Priority 1 - Isolated fragment.  Helicopter logging.

SW¼ 28 Priority 1 - Cable logging; existing road.

SE¼ 27 Priority 2 - Unit deferred as it is next to last remnant of older -
1750 aged stand.  High percentage of unit is mature hardwood. 
Cable logging; existing road.

 34 NWSW
(+ Sec 33)

13 Priority 1 - Isolated fragment.  Cable logging; existing road.

NE¼ 31 Priority 1 - Isolated fragment.  Cable logging; existing road.

 36 E½SW 11 Priority 1 - Downhill cable logging; const. 2 Sta. landing spur. 
May loose area to fish-bearing Rip. Res.

E½NE 35± Priority 3 - Unit deferred; unroaded area is providing some
interior habitat.  Cable logging; const. 25 Sta. spur across Coq.
Forest & existing Road.

SE¼ 50+ Priority 3 - Unit deferred; unroaded area is providing some
interior habitat.  Helicopter OR Cable logging with const. 45± Sta.
across multiple draws;

T29S R11W  1 NWNE &
Hdwd
Conv.

25 Priority 1 -  Cable logging; const. 20± Sta. spur across Rip. Res.

 3 NENE
(+ Sec 34)

9 Priority 1 - Isolated fragment.  Cable logging; existing road.

NWNW
(+ Sec 34
&4)

27 Priority 1 - Isolated fragment.  Cable logging; existing road.

 4 NENE
(+ Sec 33)

16 Priority 1 - Isolated fragment.  Cable logging; existing road.

 8 NENW 8 Priority 2 - Unit adjacent to large unfragmented habitat block in
Sec 5 (Conn. LUA).  Deferred due to proximity and to provide
additional interior habitat.  Should include brush conv. with
harvest activities.  Cable logging; const. 10± Sta. swing spur.
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TOWNSHIP
& RANGE

SECTION SUB-
SECTION

ACRES COMMENTS - GFMA UNITS

T28S R10W  13 All units deferred due to providing connectivity to adjacent LSR to Sec 7 from
Secs. 24 & 19.

SENE 10 Priority 3 - Cable logging; const. 5 Sta. landing spur.  Probably
loose lower ½ to TPCC.

NESE 10 Priority 3 - Helicopter logging.  Possible TPCC.

SWSE 22 Priority 3 - Cable/Helicopter logging.  Cable logging to landing
spur for 10 ac SESE.

SESE 6 Priority 3 - Cable logging; const. 10 Sta. spur through LSR.  Use
LZ to harvest potion of SWSE above.

 14 NW¼ 51 Priority 3 - Unit deferred due to connectivity concerns between
LSR in Sec. 11 and CONN in Sec 15.  Upper 28 ac of unit is 60-
80 yr timber, lower part is older timber and may be reduced due
to TPCC.  Additional time will give younger stand time to grow. 
Cable logging; const. 25 Sta. ridge spur.

 16 W½ 23 Priority 3 - Large wetland area in unit may further reduce size. 
Unit deferred due to unusual phenomenon and additional time for
RMP plan amendment to change land use allocation.  Cable
logging; const. 5 Sta. landing spur + ½ mi. road improvement
through Pvt.

 17 NENE 8 Priority 1 - Cable logging; existing road.

NWNW
(+ hard.
conv.)

14 Priority 1 - Cable logging; const. 20 Sta. spur.

S½S½ 55+ Priority 2 - Unit contains some interior habitat and lots of Rip.
Res.  Cable logging; const. 25+ Sta. spur & major road
improvement on 17.0 road. 

SENE
(+ Sec 16
stand)

12 Priority 3 - Unit deferred to allow additional protection for wetland
in Sec 16.  Cable logging; const. 20± Sta. landing spur.

 18 NESE 7 Stand Mistyped - Should be .1950; suitable for commercial thin. 
Access from 17.0 road system.  Change FOI to D3= 1940.

NWSE 3 Stand Mistyped - Highly scattered old growth in Rip. Res.
Change FOI to D3 / 1940.

SESE
(+ Sec 17
stand)

5 Priority 2 - Unit contains lots of Rip. Res.  Cable logging; access
from -17.0 road system.

E½NW 35± Priority 2 - Provides some interior habitat.  Cable logging; const.
25+ Sta. ridge spur from Pvt.

SW¼ 44 Priority 2 - Provides some interior habitat.  Cable logging; const.
25+ Sta. spur across Pvt. & 10 Sta ‘easement’ from SWSW.
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T28S R10W  23 NW¼ 28 Priority 1 - Unit provides little interior habitat and no connectivity. 
Downhill cable logging; const. short spurs OR uphill cable logging
& 20± Sta. spur through CT.

S½NE 21 Priority 1 - Isolated fragment provides no interior habitat or
connectivity.  Cable logging; const. 25 Sta. spur.

 25 N½NE 20 Priority 1 - Unit provides little interior habitat and no connectivity. 
Cable logging (west side through Rip. Res.); const. 3 Sta. landing
spur.

along -25.0
Rd 

29 Priority 1 - Unit provides little interior habitat and no connectivity. 
Uphill cable log area east of 25.0 Rd & downhill area west of 25.0
Rd OR const. 30± Sta. spur through CT.

NWSE 24 Priority 1 - Unit provides little interior habitat and no connectivity. 
Cable logging; const. 20± Sta. spur through CT.

T27S R9W  24 SWSW
(above 
Rd.)

10 Priority 1 - Low connectivity potential due to adjacent private
ownership; no interior habitat.  Cable logging; const. 10-15 Sta.
spur.  Check for TPCC.

 25 NENE
(above 
Rd.)

29 Priority 1 - Low connectivity potential due to adjacent private
ownership; no interior habitat.  Uphill & downhill cable logging;
const. 5 Sta. landing spur.

 26 SWNE 4 Priority 1 - Isolated fragment surrounded by road.  Cable logging;
possible const. 3 Sta. landing spur.

 27 NESE 5 Priority 1 - Adjacent to(but not included in) owl core, separated
by main road.  Downhill cable logging; possible const. 2 Sta.
landing spur.

 34 23 Stand Mistyped - highly scattered D4- remnant over D3 / 1950;
should be commercial thinned.  Change FOI to D3 / 1950.

T28S R9W  3 SWSE 14 Priority 1 - No connectivity concerns.  Cable logging; const. 10-
12 Sta. spur.

NW¼ 48 Priority 2 - Adjacent to non-functioning LSR.  Unit currently
provides some LSR function.  Deferral to allowing time for
adjacent LSR to mature.  Probable helicopter logging; tough 15
Sta. spur through headwall.

 11 North of
CBWR

7 Priority 1 - Isolated fragment surrounded by sections of 1950/60
timber.  Possible cable logging; const. 15+ Sta. spur.

South of
CBWR

9 Priority 1 - Isolated fragment surrounded by sections of 1950/60
timber.  Helicopter logging.

 12 SWSE 21 Priority 1 - Isolated fragment.  Cable log; const. 8-10 Sta. spur.

 13 148 Priority 1 - Limited interior habitat due to shape; connectivity
compromised by adjacent private land.  Cable logging; const.
multiple short spurs & existing road.
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T28S R9W  15 SE¼ 47 Priority 1 - No interior habitat due to shape; connectivity
compromised by adjacent private land.  Cable logging; const. 30
Sta. spur.

 17 4 Priority 2 - Scattered remnant.  Deferral due to logging layout,
should harvest w/ adjacent thinning.  Cable logging.

T28S R8W  19 Note - this Section in Roseburg District

NESW 54 Priority 3 - Scattered 1900 circa timber over . 1950 stand. 
Deferral based on large young understory component.  Time will
allow timber to mature - may be suited for commercial thin. 
Cable logging; const. multiple short spurs.

SWSW 5 Priority 3 - Young 1900 timber.  Deferral based on allowing stand
additional time for growth - may be suited for commercial thin. 
Cable logging; const. short landing spur.

TABLE I.2 - CONNECTIVITY UNIT SPECIFICS

TOWNSHIP
& RANGE

SECTION SUB-
SECTION

ACRES COMMENTS - CONN UNITS

T29S R11W  Sec 5 SWSW ±10 Priority 1 -Isolated tracks.

T28S R10W  Sec 15 NW¼ ±30 Priority 1 -Isolated tracks.

SW¼ ±40 Priority 1 -Isolated tracks.

 Sec 19 NWNW ±30 Priority 2 - Unit offers some interior habitat. Units on edge and
separated by roads from contiguous blocks.

NWSW ±20 Priority 1 - Unit on edge and separated by roads from contiguous
blocks.

SWSW ±20 Priority 1  - Unit on edge and separated by roads from
contiguous blocks.

Priority 1: From a landscape perspective, these areas generally are isolated blocks and offer little
interior wildlife habitat or connectivity to adjacent watersheds or to adjacent LSR blocks.

Units in T29S-R11W probably occupied by marbled murrelets.  Therefore, efforts to conduct
surveys should concentrate in this area.

What about small (generally #4 ac.) scattered pockets of $60 year-old timber?  The harvest
unit prioritization process did not specifically examine potential harvest areas less than 4 ac in size. 
These areas are generally isolated and do not provide connectivity or interior habitat that larger
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blocks can potentially provide.  Wildlife, botanical, and aquatic concerns would best be addressed
during the site-scale (NEPA) analysis.

What about hardwood and brushfield conversions?  Unless otherwise noted in the unit
specific comments in Table I.1, conversions of hardwood stands, resulting from unsuccessful
regeneration, and brushfields should occur as opportunities present themselves.
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APPENDIX J 
ROAD DENSITY SUMMARY

Table J.1 - Lower East Fork Coquille Subwatershed Roads  
ROAD SEGMENT RECOMMENDED RATIONALE REMARKS TMO AND

CONDITION
S CONCUR?ACCESS STANDARD ROAD ACS POC

27 S 10 W 29.00 A OPEN MAIN CHECK CULVERTS Y

27 S 10 W 29.05 DCOM MAIN ROAD IS CLOSED WITH EB Y

27 S 11 W 35.02 A1 OPEN INC ACCESS PVT. RESIDENCE N

27 S 11 W 35.02 A2 OPEN INC ROAD NEEDS ROCK N

28 S 11 W 01.00 A1 DCOM MAIN T T REMOVE EXISTING CULVERTS W/HAND CREW N

28 S 11 W 01.00 A2 DCOM MAIN T T REMOVE EXISTING CULVERTS W/HAND CREW N

28 S 11 W 03.00 C OPEN MAIN CCC ROAD Y

28 S 11 W 03.00 M DCOM DEC* T CLOSE BOTH ENDS-GRADE W. BAR- FY99 0.5 MI. N

28 S 11 W 03.01 OPEN MAIN DORA RIDGE ROAD-COLLECTOR Y

28 S 11 W 03.02 DCOM DEC* T DECOM. AFTER REGEN. - FY2002 0.29 MI. N

28 S 11 W 09.00 OPEN INC ROAD NEEDS MAINTENANCE N

28 S 11 W 09.01 SELF DEC* T 0.11 MI. Y

28 S 11 W 09.02 DCOM DEC* T WATER BAR ETC.- FY99 0.16 MI. N

28 S 11 W 09.03 DCOM DEC* T T CLOSE AFTER PCT.- FY2006 0.31 MI. N

28 S 11 W 09.04 DCOM DEC* T TANK TRAP- FY99 0.11 MI. N

28 S 11 W 09.05 A DCOM DEC* T CLOSE GUARD RAIL.- ASK G.P.- FY99 0.13 MI. N

28 S 11 W 11.00 TEMP MAIN T T INSTALL GATE- FY99 0.2 MI. N

28 S 11 W 12.00 A OPEN INC CHECK CULVERT (@ M.P. 0.6) SPOT ROCK N

28 S 11 W 12.00 B OPEN INC CHECK CULVERTS-SPOT ROCK N

28 S 11 W 17.00 A OPEN MAIN Y

28 S 11 W 17.00 B DCOM MAIN T T ROAD INACCESSIBLE Y

28 S 11 W 17.02 DCOM MAIN T ROAD INACCESSIBLE Y

28 S 11 W 17.03 OPEN INC REPLACE CMP IN LARGE FILL N

28 S 11 W 17.04 DCOM MAIN T T REMOVE CULVERT W/HAND CREW N

28 S 11 W 17.05 A OPEN MAIN Y

28 S 11 W 17.06 DCOM DEC* T T DECOM. AFTER C.T.- 0.63 MI. N

28 S 11 W 19.00 OPEN MAIN Y

28 S 11 W 19.05 FULL DEC T SUBSOIL- REMOVE ROCK (& SPUR)- FY99 0.15 MI. N

28 S 11 W 20.00 A OPEN INC T REPLACE CULVERTS N

28 S 11 W 20.00 B OPEN INC T REPLACE CULVERTS N
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28 S 11 W 20.00 C DCOM DEC* T T (PORTION)- FY99 0.75 MI. N

28 S 11 W 20.02 A OPEN MAIN Y

28 S 11 W 20.02 B DCOM DEC* T T (& SPUR)- FY2002 0.8 MI. N

28 S 11 W 21.00 D TEMP DEC* T T INSTALL GATE (@ PRO. LINE)- FY99 0.57 MI. N

28 S 11 W 23.00 OPEN MAIN Y

28 S 11 W 28.01 DCOM MAIN T ROAD NOW CLOSED- USE IN FUTURE Y

28 S 11 W 29.02 DCOM DEC* T T PULL FILLS- FY99 0.7 MI. N

28 S 11 W 30.00 OPEN MAIN Y

28 S 11 W 30.01 SELF MAIN ROAD HAS SELF-CLOSED Y

28 S 11 W 30.02 TEMP INC T T OVERSIZE CULVERTS IN LIVE STREAMS FY99 N

28 S 11 W 31.00 DCOM DEC* T DECOM (@ JCT. W/-31.2)- FY99 0.2 MI. N

28 S 11 W 31.01 FULL DEC T TANK TRAP (@ SUBSOIL)- FY99 0.1 MI. N

28 S 11 W 31.03 OPEN MAIN Y

28 S 11 W 31.04 DCOM DEC* T CLOSE AFTER REGEN.- FY2002 0.29 MI. N

28 S 11 W 31.05 FULL DEC T SUBSOIL- REMOVE ROCK- FY99  0.05 MI. N

28 S 11 W 31.07 FULL DEC T SUBSOIL- REMOVE ROCK- FY99  0.09 MI. N

28 S 11 W 31.08 FULL DEC T SUBSOIL- REMOVE ROCK- FY99  0.05 MI. N

28 S 11 W 31.11 FULL DEC T SUBSOIL AFTER REGEN. - FY2002 0.05 MI. N

28 S 11 W 31.12 FULL DEC T SUBSOIL- REMOVE ROCK- FY99 0.1 MI. N

28 S 11 W 32.00 B FULL DEC T T T SS AFTER REGEN- FY2002 (@ SEC. LINE) 0.2 MI N

28 S 11 W 32.01 DCOM DEC* T 0.13 MI. Y

28 S 11 W 32.02 FULL DEC T SUBSOIL- REMOVE ROCK- FY2002 0.22 MI. N

28 S 11 W 32.03 DCOM MAIN FULL DECOM. SPUR (OFF-32.3 ROAD)- FY99 N

28 S 11 W 32.04 FULL DEC T SUBSOIL- REMOVE ROCK- FY2002  0.07 MI. N

28 S 11 W 32.05 FULL DEC T T SUBSOIL- REMOVE ROCK- FY2002 0.33 MI. N

29 S 11 W 04.01 FULL DEC T DECOM. (@E-WC LINE 1/4)- FY99 0.36 MI. N

29 S 11 W 04.02 FULL DEC T SUBSOIL- REMOVE ROCK- FY99 0.15 MI. N

29 S 11 W 05.00 DCOM DEC* T (@JCT W/-5.1A)- FY2001 1.1 MI. N

29 S 11 W 05.01 A OPEN INC CONS. WATER DIPS CHECK CULVERTS- FY2001 N

29 S 11 W 05.02 DCOM DEC* T FY2001- AFTER PCT.- 0.49 MI. N

29 S 11 W 09.04 OPEN MAIN Y

29 S 11 W 09.06 DCOM DEC* T TANK TRAP BOTH ENDS- FY99 0.37 MI. N

29 S 11 W 10.00 B OPEN MAIN Y

29 S 11 W 10.00 C FULL DEC T T SUBSOIL- PULL FILLS & CMP.- FY99 0.35 MI. N
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Table J.2 - Elk Creek Subwatershed Roads
ROAD SEGMENT RECOMMENDED RATIONALE REMARKS TMO AND

CONDITIONS
CONCUR?ACCESS STANDARD ROAD ACS POC

28 S 10 W 20.01 DCOM DEC* T CLOSE AFTER PCT.- (@ JCT-20.2)- FY99 0.25 MI. N

28 S 10 W 20.02 DCOM DEC* CLOSE FY2003- 0.22 MI. N

28 S 10 W 21.02 DCOM DEC* CLOSE FY99- 0.11 MI. N

28 S 11 W 23.01 DCOM DEC* T CLOSED NOW Y

28 S 11 W 23.02 FULL DEC T SUBSOIL -REMOVE ROCK- FY99 0.1 MI. N

28 S 11 W 23.03 FULL DEC T SUBSOIL- REMOVE ROCK- FY99 0.13 MI. N

28 S 11 W 25.00 A1 OPEN MAIN COQUILLE FOREST ACCESS Y

28 S 11 W 25.01 FULL DEC T T (@FIRST STREAM XING)- ASK CIT- FY99 0.45 MI. N

28 S 11 W 26.00 A OPEN INC T T APPLY BST TO REDUCE SED.- JIW N

28 S 11 W 26.00 B OPEN INC T T APPLY BST TO REDUCE SED.- JIW N

28 S 11 W 26.00 C OPEN INC BST N

28 S 11 W 26.01 DCOM DEC* T CLOSE (@PROPERTY LINE)- FY2002- 0.24 MI. N

28 S 11 W 26.03 DCOM TEMP T T (@ JCT. W/-23.0 ROAD)- FY2003 0.3 MI. N

28 S 11 W 26.04 B FULL DEC T SUBSOIL- REMOVE ROCK- FY99 0.16 MI. N

28 S 11 W 26.05 C DCOM DEC* T CLOSE AFTER REGEN.- FY2002 0.25 MI. N

28 S 11 W 26.06 B OPEN MAIN ACCESS PVT. Y

28 S 11 W 27.02 OPEN MAIN Y

28 S 11 W 27.03 DCOM DEC* T CLOSE AFTER REGEN.- FY2002 0.5 MI. N

28 S 11 W 29.00 A OPEN MAIN ELK CREEK ROAD Y

28 S 11 W 29.00 B OPEN MAIN ELK CREEK ROAD Y

28 S 11 W 29.00 C OPEN INC T T REPLACE CULVERT (NEAR JCT.-27.2 RD.)- FY99 N

28 S 11 W 29.00 D OPEN INC T T REPLACE LARGE CULVERT? FY99 N

28 S 11 W 29.00 E OPEN INC T T REPLACE CULVERT (NEAR JCT.-26.1 RD.)- FY99 N

28 S 11 W 29.00 F OPEN MAIN ELK CREEK ROAD Y

28 S 11 W 29.00 G OPEN MAIN ELK CREEK ROAD Y

28 S 11 W 29.00 H TEMP INC T T T GATE (@  JCT -31.0 ROAD)-  & NEW PIPES N

28 S 11 W 29.01 OPEN MAIN ELK CREEK RIDGE ROAD Y

28 S 11 W 32.02 DCOM DEC* T CLOSE FY99- 0.22 MI. N

28 S 11 W 33.00 DCOM DEC* T AFTER PCT.- FY2004- 0.5 MI. N

28 S 11 W 33.01 DCOM DEC* T AFTER REGEN.- FY2002 0.14 MI. N

28 S 11 W 34.01 DCOM DEC* T AFTER REGEN.- FY99 0.16 MI. N

28 S 11 W 35.00 OPEN MAIN ACCESS PVT. Y

28 S 11 W 36.00 DCOM DEC* T T T @ SEC LINE35/36) AFTER PCT.- FY2002 0.9 MI. N

29 S 11 W 03.03 A OPEN MAIN ACCESS PVT. Y

29 S 11 W 03.03 C OPEN MAIN Y

29 S 11 W 04.00 DCOM DEC* T GUARDRAIL AFTER PLANTING FY2003- 0.5 MI. N
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Table J.3 - Brummit Creek Subwatershed Roads
ROAD SEGMENT RECOMMENDED RATIONALE REMARKS TMO AND

CONDITION
S CONCUR?ACCESS STANDARD ROAD ACS POC

27 S 09 W 17.00 A OPEN MAIN MIDDLE FORK BRUMMIT Y

27 S 09 W 17.00 B OPEN MAIN MIDDLE FORK BRUMMIT Y

27 S 09 W 17.00 C OPEN MAIN MIDDLE FORK BRUMMIT Y

27 S 09 W 17.00 D OPEN MAIN MIDDLE FORK BRUMMIT Y

27 S 09 W 19.00 A DCOM DEC* T FY99- 0.9 MI. (TOTAL) N

27 S 09 W 19.00 B DCOM DEC* T FY99- 0.36 MI. N

27 S 09 W 20.00 DCOM DEC* T AFTER D.M.- FY2003 0.8 MI. N

27 S 09 W 20.01 DCOM DEC* T T AFTER D.M.- FY2003 1.4 MI. N

27 S 09 W 21.00 A OPEN INC CHECK CULVERTS- FY99 N

27 S 09 W 21.00 B OPEN INC CHECK CULVERTS- N

27 S 09 W 21.00 C OPEN INC CHECK CULVERTS- DECOM. SPUR (@END)- 0.1 MI. N

27 S 09 W 21.01 DCOM DEC* T FY99 0.22 MI. N

27 S 09 W 27.00 DCOM DEC* T FY99 0.2 MI. N

27 S 09 W 28.01 B DCOM DEC* T AFTER D.M. (@ PROP. LINE) FY2003 0.15 MI. N

27 S 09 W 28.02 OPEN MAIN ACCESS JOE COLUMBO PTS Y

27 S 09 W 29.00 A DCOM DEC* T FY99 0.3 MI.-CHECK W/WEYCO [RWA C-270] N

27 S 09 W 29.01 DCOM DEC* T FY99 0.3 MI. N

27 S 09 W 30.00 DCOM DEC* T AFTER D.M. FY2003 0.8 MI. N

27 S 09 W 31.00 DCOM DEC* T FY99 0.6 MI. N

27 S 09 W 33.00 C OPEN MAIN PVT. ACCESS (FIRE) Y

27 S 10 W 13.00 A OPEN MAIN SKEETER CAMP MAINLINE Y

27 S 10 W 13.00 B OPEN MAIN SKEETER CAMP MAINLINE Y

27 S 10 W 13.00 C OPEN MAIN SKEETER CAMP MAINLINE Y

27 S 10 W 14.00 DCOM DEC* T AFTER D.M.- FY2002 0.3 MI. N

27 S 10 W 14.02 DCOM DEC* T AFTER D.M.- FY2002 0.4 MI. N

27 S 10 W 14.03 DCOM DEC* T AFTER D.M.- FY2002 0.11 MI. N

27 S 10 W 15.00 DCOM DEC* T T AFTER T.S.I.- FY2002 1.53 MI. N

27 S 10 W 16.00 DCOM DEC* T AFTER D.M.- FY2002 0.31 MI. N

27 S 10 W 20.00 A OPEN MAIN BRUMMIT CR.-BST MAINLINE Y

27 S 10 W 20.00 B OPEN MAIN PVT ACCESS [FIRE] Y

27 S 10 W 20.05 TEMP MAIN T INSTALL GATE FY-99 1.43 MI. N

27 S 10 W 21.00 DCOM DEC* T T PULL FILLS AFTER D.M.- FY2002 0.6 MI. N

27 S 10 W 21.02 A OPEN INC REPLACE CULVERTS- FY99 (CARL CR.) N

27 S 10 W 21.02 B OPEN INC REPLACE CULVERTS- FY99 (CARL CR.) N
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27 S 10 W 22.00 DCOM DEC* T T AFTER D.M.- FY2002 1.6 MI. N

27 S 10 W 22.01 DCOM DEC* T T PULL CULVERTS- FY99 0.5 MI.(EXISTING EB) N

27 S 10 W 23.00 DCOM DEC* T AFTER T.S.I. (BET. 22/23)- FY2001 1.6 MI. N

27 S 10 W 24.00 DCOM DEC* T (@ SEC. LINE 15/24) FY99- 0.56 MI. N

27 S 10 W 24.01 B SELF DEC* T MAINT. LEVEL 1 Y

27 S 10 W 26.00 A DCOM DEC* T (@JCT-13.0)- ASK WEYCO [C-270]- FY99  0.95 MI. N

27 S 10 W 26.01 A OPEN MAIN NEEDED FOR D.M. Y

27 S 10 W 26.02 DCOM DEC* T FY99- 0.6 MI. N

27 S 10 W 26.03 DCOM DEC* T T FY99- 0.8 MI. N

27 S 10 W 27.00 DCOM DEC* T T FY99- 0.9 MI. N

27 S 10 W 28.01 DCOM DEC* T AFTER PCT.- FY2005 0.16 MI. N

27 S 10 W 29.02 DCOM DEC* T T @JCT. W/-28.1- FY99 0.27 MI. N

27 S 11 W 12.00 B3 OPEN MAIN BURNT MTN. ACCESS ROAD Y

28 S 09 W 03.00 A OPEN MAIN ACCESS PVT.- DEAD HORSE Y

28 S 09 W 03.00 B OPEN MAIN ACCESS PVT.- DEAD HORSE Y

28 S 09 W 03.00 D OPEN MAIN ACCESS PVT.- DEAD HORSE Y

28 S 10 W 01.01 DCOM DEC* T (@JCT. W/-1.2)- FY99- 0.14 MI. N

28 S 10 W 01.02 OPEN MAIN ACCESS PVT. Y

28 S 10 W 01.05 A DCOM DEC* T FY99- 0.01 MI. VERIFY-ROSEBURG LUMBER N

28 S 10 W 10.02 OPEN INC REPLACE CULVERTS- FY99 N

28 S 10 W 11.00 DCOM DEC* T T PULL 2 STREAM XINGS- FY99 0.5 MI. N
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Table J.4 - Brewster Canyon Subwatershed Roads
ROAD SEGMENT RECOMMENDED RATIONALE REMARKS TMO AND

CONDITIO
NS

CONCUR?ACCESS STANDARD ROAD ACS POC

27 S 09 W 33.02 DCOM DEC* T FY99- 0.14 MI. N

27 S 10 W 29.00 B1 OPEN MAIN ACCESS PVT. Y

27 S 10 W 29.00 B2 OPEN MAIN ACCESS PVT. Y

27 S 10 W 29.00 C DCOM DEC* T AFTER D.M.- FY2003 0.3 MI. N

27 S 10 W 29.01 DCOM DEC* T T AFTER T.S.I.- FY2000 0.6 MI. N

27 S 10 W 32.00 FULL DEC T (@ E-WC LINE W1/4) FY99 0.1 MI. N

27 S 10 W 32.01 SELF DEC* T ROAD IS INACCESSIBLE- 0.3 MI. Y

27 S 10 W 32.02 SELF DEC* T T CHECK STREAM XING- HAND CREW- FY99 0.14 MI. N

28 S 09 W 05.02 A OPEN MAIN DAN MELTON Y

28 S 09 W 05.02 D OPEN MAIN DAN MELTON Y

28 S 09 W 05.02 D1 OPEN MAIN PVT. ACCESS Y

28 S 09 W 05.04 DCOM DEC* T T PULL CMP (@END RD- CHECK W/MEN)- FY99 0.8 MI. N

28 S 09 W 07.00 FULL DEC T T CLOSE (@1ST LZ)- FY99 0.3 MI. N

28 S 09 W 08.00 A OPEN INC SURVEY CMP FOR REPLACE- FY99 N

28 S 09 W 08.00 B OPEN INC SURVEY CMP FOR REPLACE- FY99 N

28 S 09 W 08.00 C1 OPEN INC SURVEY CMP FOR REPLACE- FY99 N

28 S 09 W 08.01 B OPEN MAIN ACCESS PVT. Y

28 S 09 W 08.01 C OPEN INC SURVEY CMP- ROCK RD- FY99 N

28 S 09 W 08.02 B DCOM DEC* T T AFTER C.T.- FY2003 1.0 MI. N

28 S 09 W 14.00 D OPEN MAIN ACCESS PVT. Y

28 S 09 W 17.00 A OPEN MAIN ACCESS PVT. Y

28 S 09 W 17.00 C OPEN MAIN ACCESS PVT. Y

28 S 09 W 18.03 OPEN MAIN ACCESS PVT. Y

28 S 10 W 01.00 A DCOM DEC* T LAST 0.2MI. (@PVT RD &LZ) SPUR- FY99 N

28 S 10 W 05.00 A TEMP INC T T INSTALL GATE- CHECK CMP- 2.89 MI. N

28 S 10 W 05.00 B DCOM DEC* T T CHECK STREAM XING-W/HAND CREW- FY99 0.5 MI. N

28 S 10 W 05.00 D DCOM DEC* T T ROAD INACCESSIBLE- NO LONGER EXISTS? Y

28 S 10 W 05.01 A TEMP INC T T CONST. WD, OUTSLOPE, SFM- FY99 N

28 S 10 W 05.01 B DCOM DEC* T TANK TRAP (@ SEC. LINE 32/33)- FY99 0.7 MI. N

28 S 10 W 05.02 A DCOM DEC* T AFTER D.M.- (@JCT.W/-5.2B)- FY2002 0.35 MI. N

28 S 10 W 05.03 DCOM DEC* T (FROM POWER LINE N. TO RIVER)- FY99 1.0 MI. N

28 S 10 W 07.00 DCOM DEC* T AFTER PCT- FY2004 0.38 MI. N

28 S 10 W 07.01 DCOM DEC* T FY99- 0.37 MI. N
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28 S 10 W 07.02 OPEN MAIN Y

28 S 10 W 09.00 A OPEN MAIN WEAVER-SITKUM TIE- BST Y

28 S 10 W 09.00 B OPEN MAIN CHANEY ROAD- ACCESS PVT. Y

28 S 10 W 09.00 D OPEN MAIN CHANEY ROAD- ACCESS PVT. Y

28 S 10 W 09.00 E DCOM DEC* T T T AFTER D.M.- FY2003 0.69 MI. N

28 S 10 W 09.02 A OPEN MAIN ACCESS PVT. Y

28 S 10 W 09.03 DCOM DEC* T T CHECK STREAM XING- W/HAND CREW FY99 0.08 MI. N

28 S 10 W 09.04 A OPEN MAIN WEAVER SITKUM TIE Y

28 S 10 W 09.04 B OPEN MAIN WEAVER SITKUM TIE Y

28 S 10 W 09.04 C OPEN MAIN WEAVER SITKUM TIE Y

28 S 10 W 09.04 D OPEN MAIN WEAVER SITKUM TIE Y

28 S 10 W 09.04 E OPEN MAIN WEAVER SITKUM TIE Y

28 S 10 W 09.04 F OPEN MAIN WEAVER SITKUM TIE Y

28 S 10 W 10.00 OPEN MAIN ACCESS PVT.- GATED Y

28 S 10 W 10.03 B DCOM DEC* T T AFTER REGEN- FY2002 0.3 MI. N

28 S 10 W 14.03 SELF MAIN T 0.08 MI. Y

28 S 10 W 15.00 DCOM DEC* T FY 99- 0.28 MI. N

28 S 10 W 15.01 DCOM DEC* T FY 99- 0.12 MI. N

28 S 10 W 15.02 DCOM DEC* T FY 99- 0.21 MI. N

28 S 10 W 17.00 DCOM DEC* T NO DCOM. IF C.T. [IMPROVE&GATE] FY99- 1.5 MI. N

28 S 10 W 22.00 B DCOM DEC* T ROAD CLOSED- [NEEDS FIELD CHECK] 0.3 MI. N

28 S 11 W 13.00 A OPEN MAIN ACCESS PVT.- DORA Y

28 S 11 W 13.00 B OPEN MAIN ACCESS PVT.- DORA Y

28 S 11 W 13.00 C OPEN MAIN ACCESS PVT.- DORA Y

28 S 11 W 13.01 DCOM DEC* T AFTER REGEN-(@JCT-13.7) FY2002 0.6 MI. N

28 S 11 W 13.02 A OPEN MAIN ACCESS PVT. Y

28 S 11 W 13.03 SELF DEC* T 0.1 MI. Y

28 S 11 W 13.04 DCOM DEC* T T FY99- 0.2 MI. N

28 S 11 W 13.05 DCOM DEC* T FY99- 0.13 MI. N

28 S 11 W 13.06 OPEN MAIN ACCESS PVT. Y

28 S 11 W 13.07 OPEN MAIN ACCESS CIT Y

28 S 11 W 13.08 B OPEN MAIN TILL NEXT TMO Y
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Table J.5 - Camas Creek Subwatershed Roads
ROAD SEGMENT RECOMMENDED RATIONALE REMARKS TMO AND

CONDITION
S CONCUR?ACCESS STANDARD ROAD ACS POC

28 S 08 W 18.00 C OPEN MAIN WEAVER ROAD Y

28 S 08 W 18.00 D OPEN MAIN WEAVER ROAD Y

28 S 08 W 18.00 E OPEN MAIN WEAVER ROAD Y

28 S 08 W 18.00 F OPEN MAIN WEAVER ROAD Y

28 S 08 W 18.00 G1 OPEN MAIN WEAVER ROAD Y

28 S 08 W 18.00 G2 OPEN MAIN WEAVER ROAD Y

28 S 08 W 18.00 H OPEN MAIN WEAVER ROAD Y

28 S 08 W 19.00 A OPEN MAIN WEAVER RIDGE- PVT. ACCESS Y

28 S 08 W 19.00 C OPEN MAIN WEAVER RIDGE- PVT. ACCESS Y

28 S 09 W 08.01 D OPEN INC PVT ACCESS- CHECK CMP- FY99 (ROCK?) N

28 S 09 W 14.02 DCOM DEC* T (@ N.BDY. S. 23) FY99- 0.2 MI. N

28 S 09 W 15.00 OPEN INC ACCESS PVT.- CHECK CMP TS N

28 S 09 W 15.02 DCOM DEC* T AFTER CT- FY2003- 0.16 MI. N

28 S 09 W 15.03 DCOM DEC* T AFTER CT- FY2003- 0.19 MI. N

28 S 09 W 16.00 B DCOM DEC* T T [W/G.P. APPROVAL] FY99- 0.3 MI. N

28 S 09 W 16.02 B SELF DEC* T 0.1 MI. Y

28 S 09 W 17.00 E DCOM DEC* T W/GP APPROVAL FY99- 0.25 MI. N

28 S 09 W 18.04 DCOM DEC* T (@PROP.LINE)- FY99 0.18 MI. N

28 S 09 W 19.00 FULL DEC T T (@JCT W -24.0)- FY99 0.7 MI. N

28 S 09 W 20.00 B DCOM DEC* T T W/GP APPROVAL- FY99 0.4 MI. N

28 S 09 W 20.00 D OPEN INC CHECK CMP- FY99 N

28 S 09 W 20.00 E OPEN INC CHECK CMP- FY99 N

28 S 09 W 20.02 DCOM DEC* T FY99 0.2 MI. N

28 S 09 W 21.01 OPEN MAIN MAY CLOSE IN FUTURE AFTER PCT. Y

28 S 09 W 21.02 DCOM DEC* T T FY99 0.83 MI. N

28 S 09 W 21.03 DCOM DEC* T FY99 0.1 MI. (AFTER PCT.) N

28 S 09 W 22.01 B DCOM DEC* T T AFTER D.M.- FY2003 0.4 MI.-[CHECK W/G.P.] N

28 S 09 W 23.01 DCOM DEC* T AFTER D.M.- FY2003 0.2 MI. N

28 S 09 W 23.02 FULL DEC T FY99-MOVE ROCK TO -19.0 ROAD 0.17 MI. N

28 S 09 W 25.00 OPEN MAIN ACCESS PVT.-SUNSTUD ROAD Y

28 S 09 W 27.00 DCOM DEC* T T AFTER D.M.- FY2003 0.5 MI. N

28 S 09 W 27.01 OPEN MAIN ACCESS PVT. Y

28 S 09 W 27.03 DCOM DEC* T T FY99- 0.3 MI. N

28 S 09 W 28.00 B DCOM DEC* T FY99- 0.3 MI. (ASK G.P.) N
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28 S 09 W 30.00 B OPEN MAIN ACCESS PVT. Y

28 S 09 W 30.01 DCOM DEC* T T TANK TRAP (@ S.BDY. S. 19)- FY99 1.13 MI. N

28 S 09 W 30.02 DCOM DEC* T FY99 0.2 MI. N

28 S 09 W 31.00 DCOM DEC* T AFTER DM- FY2003 0.21 MI. N

28 S 09 W 31.01 A OPEN MAIN PVT. ACCESS Y

28 S 09 W 31.01 B DCOM DEC* T FY99 0.40 MI. N

28 S 09 W 31.03 DCOM DEC* T T T PULL SCTCH. BR. (CMP PAST SLIDE)- FY99 0.5 MI. N

28 S 09 W 32.03 DCOM DEC* T T FY99 0.23 MI. [ASK G.P.] N

28 S 09 W 32.04 DCOM DEC* T FY99 0.4 MI. [ASK GP-TRADE CONTROL?] N

28 S 09 W 33.00 A OPEN MAIN PVT. ACCESS Y

28 S 09 W 33.00 B OPEN MAIN PVT. ACCESS Y

28 S 09 W 33.01 DCOM DEC* T T AFTER D.M.- FY2003 0.5 MI. N

28 S 09 W 33.02 A DCOM DEC* T AFTER D.M.- FY2003 0.7 MI. N

28 S 09 W 33.03 A OPEN MAIN PVT. ACCESS Y

28 S 10 W 09.04 M OPEN MAIN WEAVER SITKUM TIE ROAD Y

28 S 10 W 09.04 N OPEN MAIN WEAVER SITKUM TIE ROAD Y

28 S 10 W 09.04 O OPEN MAIN WEAVER SITKUM TIE ROAD Y

28 S 10 W 09.04 P OPEN MAIN WEAVER SITKUM TIE ROAD Y

28 S 10 W 09.04 Q OPEN MAIN WEAVER SITKUM TIE ROAD Y

28 S 10 W 09.04 R OPEN MAIN WEAVER SITKUM TIE ROAD Y

28 S 10 W 09.04 S OPEN MAIN WEAVER SITKUM TIE ROAD Y

28 S 10 W 12.00 B FULL DEC T T [SWAP CONTROL W/GP?]- FY99 0.83 MI. N

28 S 10 W 12.00 C OPEN INC CHECK CMP- FY99- CAMAS CR. ROAD N

28 S 10 W 12.00 D OPEN INC CHECK CMP- FY99- CAMAS CR. ROAD N

28 S 10 W 12.00 E OPEN INC CHECK CMP- FY99- CAMAS CR. ROAD N

28 S 10 W 12.00 F OPEN INC CHECK CMP- FY99- CAMAS CR. ROAD N

28 S 10 W 14.02 SELF DEC* T 0.29 MI. Y

28 S 10 W 23.00 A OPEN MAIN ACCESS PVT. Y

28 S 10 W 23.01 SELF DEC* T 0.1 MI. Y

28 S 10 W 23.02 SELF DEC* T T W/HAND CREW REMOVE CMP FY99 0.2 MI. N

28 S 10 W 24.00 DCOM DEC* T FY99 0.35 MI. N

28 S 10 W 25.00 OPEN INC INSPECT FIRST CULVERT- FY99 N

28 S 10 W 25.01 DCOM DEC* T FY99 0.23 MI. N

28 S 10 W 26.01 A OPEN MAIN ACCESS PVT. Y
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28 S 10 W 26.01 B OPEN MAIN ACCESS PVT. Y

28 S 10 W 26.01 C OPEN MAIN ACCESS PVT. Y

28 S 10 W 27.02 DCOM DEC* T T AFTER D.M. (@ PROP LINE)- FY2002 0.9 MI. N

28 S 10 W 36.00 A OPEN MAIN PVT. ACCESS- CAWRSES ROAD Y

28 S 10 W 36.00 B OPEN MAIN PVT. ACCESS- CAWRSES ROAD Y

28 S 10 W 36.00 C OPEN MAIN PVT. ACCESS- CAWRSES ROAD Y

28 S 10 W 36.01 DCOM DEC* T T BACK END OF RD (@STREAM XING)- FY03 0.24 MI. N
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Table J.6 - Upper East Fork Coquille Subwatershed Roads
ROAD SEGMENT RECOMMENDED RATIONALE REMARKS TMO AND

CONDITIONS
CONCUR?ACCESS STANDARD ROAD ACS POC

27 S 09 W 25.00 B DCOM DEC* T T FY2000 1.7 MI. N

27 S 09 W 25.01 OPEN MAIN PVT. ACCESS Y

27 S 09 W 26.02 B OPEN MAIN PVT. ACCESS- FIRE CONTROL Y

27 S 09 W 26.02 C OPEN MAIN PVT. ACCESS- FIRE CONTROL Y

27 S 09 W 26.02 E OPEN MAIN PVT. ACCESS- FIRE CONTROL Y

27 S 09 W 26.03 OPEN MAIN PVT. ACCESS- FIRE CONTROL Y

27 S 09 W 26.05 FULL DEC T AFTER REGEN.- FY2002 0.2 MI. N

27 S 09 W 35.00 A1 OPEN MAIN FIRE CONTROL- HELI. POND Y

27 S 09 W 35.00 A2 DCOM DEC* T T AFTER C.T.= FY2003 (SEC.35 = FY99) 2.0 MI. N

28 S 08 W 07.00 DCOM DEC* T T FY99 0.92 MI. N

28 S 08 W 08.00 B OPEN MAIN PVT. ACCESS Y

28 S 08 W 16.00 A OPEN MAIN BURNT MTN. ACCESS ROAD Y

28 S 08 W 16.00 B OPEN MAIN BURNT MTN. ACCESS ROAD Y

28 S 08 W 16.00 C OPEN MAIN BURNT MTN. ACCESS ROAD Y

28 S 08 W 16.00 D OPEN MAIN BURNT MTN. ACCESS ROAD Y

28 S 08 W 16.00 E OPEN MAIN BURNT MTN. ACCESS ROAD Y

28 S 08 W 18.00 A OPEN MAIN WEAVER ROAD Y

28 S 08 W 18.00 B OPEN MAIN WEAVER ROAD Y

28 S 08 W 20.00 D OPEN MAIN ACCESS PVT. Y

28 S 09 W 01.00 DCOM DEC* T AFTER C.T.- FY2003 0.5 MI. N

28 S 09 W 01.01 DCOM DEC* T FY99 0.13 MI. N

28 S 09 W 02.04 DCOM DEC* T T AFTER C.T.- FY2003 0.3 MI. N

28 S 09 W 02.05 B DCOM DEC* T T AFTER C.T.- FY2003 0.3 MI. N

28 S 09 W 02.07 B OPEN MAIN WATER HOLE ACCESS Y

28 S 09 W 03.01 DCOM DEC* T FY99- 0.1 MI. N

28 S 09 W 08.00 C3 DCOM DEC* T T FY99 (W/ -35.0A2) 2.9 MI. N

28 S 09 W 11.00 C DCOM DEC* T T FY2003- 0.6 MI. [ASK G.P.] N

28 S 09 W 11.01 A1 OPEN INC FY99- CHECK CMP N

28 S 09 W 11.01 C OPEN INC FY99- CHECK CMP N

28 S 09 W 11.02 A1 DCOM DEC* T AFTER C.T.- FY2003 0.3 MI. N

28 S 09 W 11.02 A2 DCOM DEC* T AFTER C.T.- FY2003 0.2 MI. N

28 S 09 W 11.03 DCOM DEC* T T AFTER C.T.- FY2003 0.6 MI. N

28 S 09 W 12.00 OPEN INC PVT. ACCESS- CHECK CMP FY99 N

28 S 09 W 12.01 OPEN INC PVT. ACCESS- CHECK CMP FY99 N
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28 S 09 W 12.02 A OPEN MAIN Y

28 S 09 W 12.02 B DCOM DEC* T T AFTER C.T.- FY2003 0.8 MI. N

28 S 09 W 12.04 DCOM DEC* T T CHECK REMAIN CMP- CLOSE  FY2003 1.37 MI. N

28 S 09 W 12.05 DCOM DEC* T AFTER C.T.- FY2003 0.1 MI. N

28 S 09 W 12.06 B OPEN MAIN Y

28 S 09 W 13.00 A OPEN MAIN Y

28 S 09 W 13.00 B DCOM DEC* T T PULL LAST 2 STREM XINGS- FY99 0.15 MI. N

28 S 09 W 13.01 OPEN MAIN Y

28 S 09 W 14.00 B DCOM DEC* T T (POR- E1/2 NE1/4)- FY99 0.34 MI. N

28 S 09 W 15.01 OPEN MAIN P/L ACCESS Y
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Table J.7 - East Fork Coquille Watershed Road Density Summary
(existing conditions as of 4/6/98)

CONTROL SURFACE
TYPE

BLM
AREA (AC.) =45,448
Area (MI.2) =71.01

COQUILLE FOREST
AREA (AC.) =1366
AREA (MI.2) =2.13

NON-BLM
AREA (AC.) =38,969
AREA (MI.2) =60.89

WATERSHED TOTALS
AREA (AC.) =85783
AREA (MI.2) =134.04

MILES DENSITY* MILES DENSITY* MILES DENSITY* MILES DENSITY*
BLM BST 32.14 2.72 2.61 0.22 16.76 1.23 51.51 0.38 

Rock 152.46 12.92 0.92 0.08 19.38 1.42 172.76 1.29 
Natural 33.32 2.82 0 0.00 6.65 0.49 39.97 0.30 
Unknown 32.18 2.73 0 0.00 0 0.00 32.18 0.24 

PRIVATE BST 0 0.00 0 0.00 0 0.00  0.00 0.00 
Rock 10.01 0.85 0 0.00 45.88 3.37 55.89 0.42 
Natural 8.52 0.72 0 0.00 36.54 2.68 45.06 0.34 
Unknown 0 0.00 0 0.00 112.44 8.25 112.44 4.42 

CIT BST 0 0.00 0 0.00 0 0.00 0.00 0.00 
Rock 0.22 0.02 2.92 0.25 0 0.00 3.14 0.23 
Natural 0 0.00 0.06 0.01 0 0.00 0.06 0.00 
Unknown 0 0.00 0.61 0.05 0 0.00 0.61 0.04 

COUNTY ROAD 9.93 0.84 0 0.00 27.35 2.01 37.28 0.28 
TOTALS 278.78 3.93 7.12 3.34 265.00 4.35 550.90 4.11 

*  Density = miles (by surface type) / area (in mi.2).

OPEN ROAD DENSITY* BLM COQUILLE FOREST
MILES DENSITY* MILES DENSITY*

OPEN 258.87 3.65 6.77 3.17 
CLOSED 19.91 0.28 0.35 0.16 
TOTALS 278.78 3.93 7.12 3.33 
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Table J.8 - Lower East Fork Coquille Subwatershed Road Density Summary
(existing conditions as of 4/6/98)

CONTROL SURFACE
TYPE

BLM COQUILLE FOREST NON-BLM SUBWATERSHED TOTALS
AREA (AC.) =7550 AREA (AC.) =161 AREA (AC.) =8726 AREA (AC.) =16276
AREA (MI.2) =11.80 AREA (MI.2) =0.25 AREA (MI.2) =13.63 AREA (MI.2) =25.43
MILES DENSITY* MILES DENSITY* MILES DENSITY* MILES DENSITY*

BLM BST 2.51 0.21 0 0.00 0.72 0.05 3.23 0.13 
Rock 32.95 2.79 0 0.00 4.62 0.34 37.57 1.48 
Natural 3.16 0.27 0 0.00 1.03 0.08 4.19 0.16 
Unknown 6.48 0.55 0 0.00 0 0.00 6.48 0.25 

PRIVATE BST 0 0.00 0 0.00 0 0.00 0.00 0.00 
Rock 1.52 0.13 0 0.00 5.49 0.40 7.01 0.28 
Natural 0.51 0.04 0 0.00 4.61 0.34 5.12 0.20 
Unknown 0 0.00 0 0.00 27.20 2.00 27.20 1.07 

CIT BST 0 0.00 0 0.00 0 0.00 0.00 0.00 
Rock 0 0.00 0 0.00 0 0.00 0.00 0.00 
Natural 0 0.00 0 0.00 0 0.00 0.00 0.00 
Unknown 0 0.00 0 0.00 0 0.00 0.00 0.00 

COUNTY ROAD 2.22 0.19 0 0.00 12.64 0.93 14.86 0.58 
TOTALS 49.35 4.18 0.00 0.00 56.31 4.13 105.66 4.15 

*  Density = miles (by surface type) / area (in mi.2).

ROAD DENSITY* BLM COQUILLE FOREST
MILES DENSITY* MILES DENSITY*

OPEN 42.82 3.63 0 0.00 
CLOSED 6.53 0.55 0 0.00 
TOTALS 49.35 4.18 0.00 0.00 
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Table J.9 - Elk Creek Subwatershed Road Density Summary
(existing conditions aqs of 4/6/98)

CONTROL SURFACE
TYPE

BLM COQUILLE FOREST NON-BLM SUBWATERSHED TOTALS
AREA (AC.) =4515 AREA (AC.) =1205 AREA (AC.) =3999 AREA (AC.) =9719
AREA (MI.2)=7.05 AREA (MI.2) =1.88 AREA (MI.2) =6.25 AREA (MI.2) =15.19

MILES DENSITY* MILES DENSITY* MILES DENSITY* MILES DENSITY*
BLM BST 7.45 1.06 2.61 1.39 4.54 0.73 14.60 0.96 

Rock 13.51 1.92 0.92 0.49 2.75 0.44 17.18 1.13 
Natural 0.49 0.07 0 0.00 0 0.00 0.49 0.03 
Unknown 1.90 0.27 0 0.00 0 0.00 1.90 0.13 

PRIVATE BST 0 0.00 0 0.00 0 0.00 0 0.00 
Rock 0.05 0.01 0 0.00 2.99 0.48 3.04 0.20 
Natural 0.17 0.02 0 0.00 2.00 0.32 2.17 0.14 
Unknown 0 0.00 0 0.00 19.59 3.14 19.59 1.29 

CIT BST 0 0.00 0 0.00 0 0.00 0 0.00 
Rock 0.22 0.03 2.92 1.55 0.20 0.03 3.34 0.22 
Natural 0 0.00 0.06 0.03 0 0.00 0.06 0.00 
Unknown 0 0.00 0.61 0.32 0 0.00 0 0.00 

COUNTY ROAD 0 0.00 0 0.00 0 0.00 0 0.00 
TOTALS 23.79 3.37 7.12 3.78 32.07 5.13 62.37 4.11 

*  Density = miles (by surface type) / area (in mi.2).

ROAD DENSITY* BLM COQUILLE FOREST
MILES DENSITY* MILES DENSITY*

OPEN 20.80 2.95 6.77 3.60 
CLOSED 2.99 0.42 0.34 0.18 
TOTALS 23.79 3.37 7.11 3.78 
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Table J.10 - Brewster Road Subwatershed Road Density Summary
(existing conditions as of 4/6/98)

CONTROL SURFACE
TYPE

BLM NON-BLM SUBWATERSHED TOTALS
AREA (AC.) =8458 AREA (AC.) =8615 AREA (AC.) =17073
AREA (MI.2) =13.22 AREA (MI.2) =13.46 AREA (MI.2) =26.68
MILES DENSITY* MILES DENSITY* MILES DENSITY*

BLM BST 3.12 0.24 1.22 0.09 4.34 0.16 
Rock 17.89 1.35 1.63 0.12 19.52 0.73 
Natural 12.47 0.94 1.43 0.11 13.9 0.52 
Unknown 2.46 0.19 0 0.00 2.46 0.09 

PRIVATE BST 0 0.00 0 0.00 0 0.00 
Rock 1.67 0.13 10.27 0.76 11.94 0.45 
Natural 1.76 0.13 7.51 0.56 9.27 0.35 
Unknown 0 0.00 2.37 0.18 2.37 0.09 

COUNTY RD. 4.61 0.35 10.72 0.80 15.33 0.57 
TOTALS 43.98 3.33 35.15 2.61 79.13 2.97 

*  Density = miles (by surface type) / area (in mi.2).

ROAD DENSITY* BLM
MILES DENSITY*

OPEN 41.52 3.14 
CLOSED 2.46 0.19 
TOTALS 43.98 3.33 
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Table J.11 - Upper East Fork Coquille Subwatershed Road Density Summary
(existing conditions as of 4/6/98)

CONTROL SURFACE
TYPE

BLM NON-BLM SUBWATERSHED TOTALS
AREA (AC.) =6987 AREA (AC.) =5886 AREA (AC.) =12873
AREA (MI.2) =10.92 AREA (MI.2) =9.20 AREA (MI.2) =20.11

MILES DENSITY* MILES DENSITY* MILES DENSITY*
BLM BST 3.68 0.34 1.76 0.19 5.44 0.27 

Rock 25.91 2.37 1.35 0.15 27.26 1.36 
Natural 11 1.01 0.5 0.05 11.5 0.57 
Unknown 11.06 1.01 0 0.00 11.06 0.55 

PRIVATE BST 0 0.00 0 0.00 0 0.00 
Rock 3.36 0.31 9.12 0.99 12.48 0.62 
Natural 1.44 0.13 10.47 1.14 11.91 0.59 
Unknown 0 0.00 27.06 2.94 27.06 1.35 

COUNTY RD. 3.1 0.28 3.58 0.39 6.68 0.33 
TOTALS 59.55 5.45 53.84 5.85 113.39 5.64 

*  Density = miles (by surface type) / area (in mi.2).

ROAD DENSITY* BLM
MILES DENSITY*

OPEN 56.07 5.14 
CLOSED 3.48 0.32 
TOTALS 59.55 5.45 
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Table J.12 - Camas Creek Subwatershed Road Density Summary
(existing conditions as of 4/6/98)

CONTROL SURFACE
TYPE

BLM NON-BLM SUBWATERSHED TOTALS
AREA (AC.) =7235.45 AREA (AC.) =6973.7 AREA (AC.) =14209.15
AREA (MI.2) =11.31 AREA (MI.2) =10.90 AREA (MI.2) =22.20

MILES DENSITY* MILES DENSITY* MILES DENSITY*
BLM BST 3.35 0.30 5.99 0.55 9.34 0.42 

Rock 28.92 2.56 6.25 0.57 35.17 1.58 
Natural 4.57 0.40 2 0.18 6.57 0.30 
Unknown 2.4 0.21 0 0.00 2.4 0.11 

PRIVATE BST 0 0.00 0 0.00 0 0.00 
Rock 1.73 0.15 9.39 0.86 11.12 0.50 
Natural 2.62 0.23 8.95 0.82 11.57 0.52 
Unknown 0 0.00 25.11 2.30 25.11 1.13 

COUNTY RD. 0 0.00 0 0.00 0 0.00 
TOTALS 43.59 3.86 57.69 5.29 101.28 4.56 

*  Density = miles (by surface type) / area (in mi.2).

ROAD DENSITY* BLM
MILES DENSITY*

OPEN 41.17 3.64 
CLOSED 2.42 0.21 
TOTALS 43.59 3.86 
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Table J.13 - Brummit Creek Subwatershed Road Density Summary
(existing conditions as of 4/6/98)

CONTROL SURFACE
TYPE

BLM NON-BLM SUBWATERSHED TOTALS
AREA (AC.) =10703 AREA (AC.) =4769 AREA (AC.) =15472.87
AREA (MI.2) =16.72 AREA (MI.2) =7.45 AREA (MI.2) =24.18

MILES DENSITY* MILES DENSITY* MILES DENSITY*
BLM BST 12.03 0.72 2.53 0.34 14.56 0.60 

Rock 33.28 1.99 2.78 0.37 36.06 1.49 
Natural 1.63 0.10 1.69 0.23 3.32 0.14 
Unknown 7.88 0.47 0 0.00 7.88 0.33 

PRIVATE BST 0 0.00 0 0.00 0 0.00 
Rock 1.68 0.10 8.62 1.16 10.3 0.43 
Natural 2.02 0.12 3 0.40 5.02 0.21 
Unknown 0 0.00 11.11 1.49 11.11 0.46 

COUNTY RD. 0 0.00 0.41 0.06 0.41 0.02 
TOTALS 58.52 3.50 30.14 4.04 88.66 3.67 

*  Density = miles (by surface type) / area (in mi.2).

ROAD DENSITY* BLM
MILES DENSITY*

OPEN 56.49 3.38 
CLOSED 2.03 0.12 
TOTALS 58.52 3.50 
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APPENDIX K
MODELING EROSION AND MASS WASTING

MODIFIED SOIL LOSS EQUATION (MSLE)

Many assumptions have been built into this model to predict soil loss by the action of surface
erosion.  Using these assumptions may overemphasize potential soil loss.  However, such
conservative modeling can be adjusted through later field verification.

The outcome of this model is a set of maps, presented by subwatershed, depicting areas of
erosion and the degree of erosion from very low to high (See Maps A.26a, A.27a, A.28a, A.29a,
A.30a, and A.31a).  Impacts of past land management are reflected in the maps, as lands
harvested in recent years show higher levels of erosion than those on which vegetation has
regrown for a decade or so.

The following list and discussion of the assumptions used for the MSLE model is provided for
individuals interested in the physical parameters that may or may not apply to sediment delivery
and surface erosion in the analysis area.

• Soil loss, the end result of the model, is the amount of soil removed in tons/ac/yr. This number is
then compared to the allowable loss as shown in the Coos County Soil Survey (USDA 1989)
Table 13, “Physical and Chemical Properties of the Soils”.  When the amount of soil eroded
exceeds the allowable amount, the resources are undergoing degradation.

• Rainfall intensity (amount of precipitation) is held constant across the entire watershed.  The
actual number is taken from Figure 25 ‘Isopluvials of 2-yr 24-hour Precipitation for Oregon’
(Miller et al. 1973).  A value of 55 was used in the model and this is 10% higher than the upper
end of the range (35 -50) for the Coos County area.  No rain on snow events were considered
in the model.  No adjustments for the west to east gradient were made.

• Stand age classes of the existing vegetation were determined from aerial photos.  The decade
in which the ground was harvested was determined and a birthdate assigned, in the Grid
analysis process. Both private and federally managed stand ages were dated in this fashion.

• The model assumes that the land will have the same characteristics as those following a
moderate-level broadcast burn.  This burn level will leave scattered roughness components in
the form of medium- and large-sized woody material.  All of the land surface will be burned and
no vegetation will remain.  It is much more intensive than the pile and burn method used on
federal land to decrease burn intensity, and only leaves a ¼ inch of duff material unburned.

• In Riparian areas, the model assumes a fire will go out as it reaches a draw and the trees and
vegetation will escape unharmed.  A distance of 220 feet or more is left untouched and the
stand age of the present stand is what is used to calculate root strength.
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• No modeling of thinned areas is available.  These treated stands do not have surface erosion
as a normal function of the landscape.  No surface erosion occurs as the canopy protects the
land surface from above.  Litter and infiltration are high in these stands.

• Land treatments assume that all lands are replanted with conifer and that these are growing
from the time they are planted.  No failures are modeled.

• The K and T erosion factors are a weighted average based on the percentage of the individual
upper horizon soils in the complex or association.  K and T factors are found in Table 13 of the
County Soil Survey and actual erosion rates could be higher than the weighted average.  All soil
factors are joined together in a Relate Table in Arc and the model extracts the value.

INFINITE SLOPE EQUATION (ISE)

One criteria for determining Riparian Reserve widths on intermittent streams includes the extent of
unstable or potentially unstable areas.  The control of sediment into, and the ecological function of,
the channel is the focus of this determination, while needs of terrestrial animals and birds for
dispersion or cover are not considered in this model.

The ISE model determines a site-specific “factor of safety” based on criteria presented below.  A
ratio value is computed that compares forces of resistance to movement (soil stability) to those of
movement pressure (soil failure).  When the calculated ratio is greater than a predefined level, the
area is described as stable, whereas values lower than the predefined level are classed as
unstable.  The outcome of this model is a set of maps, presented by sub-watershed, depicting
potential for mass wasting from very low to very high (See Maps A.26b, A.27b, A.28b, A.29b,
A.30b, and A.31b).

Failures are predicted based on the “factor of safety” generated under the following set of
assumptions:

1. The entire watershed was regeneration harvested eight years ago.  Only roots and stumps
remain.

2. All streams in the District RMP database (or those corrected through data editing) are
protected with interim widths of 220 ft. or 440 ft., depending on fish presence.

3. Rain has been falling for two months and the soil is fully saturated.  Then an additional 2
inches of precipitation is received in a 24 hour time frame.
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The mapping values were assigned by the Myrtlewood Resource Area soil scientist.  These values
have been corrected from assumptions in Watershed Analyses written prior to 1997.  Probability of
failure values are classified as follows:

Very Low . . . . . . . .      > 2.0
Low   . . . . . . . . . . . 1.4 - 2.0
Moderate  . . . . . . . 1.2 - 1.4
High  . . . . . . . . . . . 1.1 - 1.2
Very High  . . . . . . .       #1.0

Ratios were calculated for each soil type.  Then, the lowest ratio (most conservative stability
measure) was used for any soil map unit where more than one soil type is present.  Thus, if three
different soils types make up a soil map unit, then the one having the lowest ratio is used as the
slope stability value.
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APPENDIX L
SITE POTENTIAL TREE HEIGHT

DETERMINATION

A site potential tree height determination was conducted for the East Fork Coquille watershed
according to procedures outlined in BLM Instruction Bulletin 95-15.  The data file generated in this
determination is provided below (Table L.1).  Five-point CFI plots are numbered between 194 and
601, while stand exam plot numbers (22 to 31) are preceded by the “LEF” designation (for Lower
East Fork Coquille subwatershed).  All stand exams and most 5-point CFI plots consisted of
measurements for three trees (all over 21 years old), although several contained only one or two
sets of measurements.   

The average Choate Table Site Index for these samples was 170.  This value converts to a
Riparian Reserve Width of 220 feet, using the Table in Attachment 1 of IB 95-15 (see Choate and
Johnson 1958).
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Table L.1
East Fork Coquille Watershed Site Potential Tree Height Determination

5 Pt. CFI plot #
or Stand Exam # 

Age
(years)

Height
(feet)

Site Index
(Choate Table)

194 82 160 177
86 161 173
83 181 196

201 27 64 158
210 27 71 175

27 71 175
26 67 172

212 48 86 128
86 126 134

213 432 223 166
289 226 178

216 219 200 166
264 207 165
240 188 153

217 109 196 191
127 182 169

85 171 184
222 237 206 168

330 266 206
252 232 187

223 40 118 199
43 115 184
41 113 187

225 39 79 136
41 84 139
41 88 146

226 31 81 172
30 79 174
30 76 177

229 30 86 189
30 82 180
28 82 194

230 41 92 152
38 86 152
35 89 168

231 112 150 144
124 161 151
109 162 158

234 65 117 144
83 124 136
67 126 152

235 63 113 142
115 163 156
106 170 166

239 180 162 139
245 180 145
118 185 176

241 153 198 176
129 200 185
125 190 177

245 131 188 173
118 173 164
124 183 171

246 29 84 191
28 76 180
30 80 176

250 110 195 188
 131 200 184

112 175 168

5 Pt. CFI plot #
or Stand Exam # 

Age
(years)

Height
(feet)

Site Index
(Choate Table)

254 22 55 178
22 56 180
23 59 180

255 92 133 138
97 127 128
83 125 136

506 36 90 166
38 92 162
35 101 191

508 34 87 166
30 77 166
33 79 158

523 47 122 182
47 108 162
33 85 170

532 36 79 146
41 102 168
42 91 148

533 39 100 170
38 90 158
37 89 160

534 89 183 192
92 184 190
96 163 166

544 30 72 158
41 114 189
34 85 164

556 57 114 151
46 98 149
84 135 146

587 23 51 152
601 26 59 152

26 62 158
27 61 148

LEF 22 37 91 144
33 99 198
37 90 162

LEF 23 31 93 196
30 94 206
32 90 184

LEF 26 65 166 204
57 157 204
65 158 192

LEF 27 58 158 206
58 154 202
56 148 196

LEF 28 54 146 200
44 117 184
52 129 180

LEF 29 35 85 160
52 124 174
42 90 146

LEF 30 57 152 198
57 154 200
54 145 198

LEF 31 30 80 176
32 80 164
28 72 170

Average Choate Table Site Index =  170
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1  This discussion on flood history was written by Dan Carpenter, Coss Bay district, BLM, for watershed analysis in the Myrtlewood Resource
Area.  The largest events in the last century occurred within the indicated timeframes.  Estimated discharges were derived from a
constructed flood frequency curve for USGS station 14325000, on the South Fork Coquille, near Powers, OR.  This station was selected
because it has a long period of record (80 years), and has similar high elevation areas subject to intermittent snow accumulation and
melt.  Differences in watershed area were equated by an area adjustment procedure.  Estimated peak flow discharges may be higher (10-
25%) than actual watershed runoff, because the watershed is further inland form the coast and precipitation patterns are different. 
Bankfull flow in the watershed is approximately 9900 cfs.  These flooding discharges moderately to greatly exceeded the channel
capacity and went overbank. 
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APPENDIX M
THEORETICAL DISTRIBUTION OF

INTERMITTENT CHANNELS1

The following describes the modeling process for definition of intermittent stream channels.  Model
input includes soil permeability (based on texture and infiltration rate) and depth, and theoretical
catchment area of 1st order streams.  The initial stratification process used the following information
and assumptions:

1. The NRCS Soil Survey of Coos County (USDA 1989) interpretation of permeability was
used; where permeable is defined as infiltration of > 6 inches/hour.  In the analysis area
permeable soils are sandy soils derived from sedimentary rock.

2. The NRCS Soil Survey of Coos County description was used for soil depth; those chosen
are where depth < 36 inches.

3. The flow recession was based on a summer dry period of 100 days. 

4. The small headwater catchments were assumed to be unconfined.

5. It was assumed that all water from the ridgelines of small watersheds flows downhill at a
uniform rate, defined by the hydraulic gradient.

6. Hillslopes into first order channels were assumed to average a 60% angle.

7. A unit hydraulic gradient of 0.452 ft./day was calculated from the average hillslope angle.

8. A transmissibility coefficient of 36 ft3/ft/day was calculated from soil depth and permeability
values.

9. A flow rate [Q] of 16.27 ft3/day was calculated by use of Darcy’s Law.  Calculations were not
adjusted for changes of water viscosity with temperature.

10. Small headwater watersheds were assumed to be circular.
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11. Matching flow recession and flow rate: 100 days x 16.27 ft/day = 1627 ft/season.   Further,
contributing area becomes (3.14 x 1627 ft/43560 ft/ac /2)  = 95 ac.  The area of a circle is
calculated and then divided in half because only upstream areas contribute.  Small
catchments or watersheds up to this size may go dry with these assumptions.

12. A factor of safety of 25% then is applied to the computed (95 ac) value; therefore the
maximum watershed size which may go dry under these assumptions is 76 ac.  

Because there is currently no known rapid calculation tool in GIS that can derive watershed area,
on Map A.34 (Appendix A) all first order stream channels (on highly permeable soils) are displayed
as intermittent, rather than just those with watersheds of 76 ac or less. 
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APPENDIX N
RIPARIAN RESERVE EVALUATION -

SPECIES OF CONCERN DETERMINATION
The Federal Guide for Watershed Analysis (Version 2.2), Riparian Reserve Evaluation Techniques
and Synthesis (REO 1995) presents procedures (in Appendix B) for determining species of
concern when Riparian Reserve management or boundary adjustments are proposed along
intermittent stream channels.  

The following three lists are used to identify those species of concern potentially occurring within
the analysis area.  Those which would benefit from Riparian Reserve Scenarios 1 and 2 are
duplicated from the Federal Guide (Appendix B) on Lists 1 and 2.  Species on List 3 are locally-
occurring and currently recognized as needing management at the site- to watershed-scale.

All species on Lists 1, 2 and 3 are then classified as to dispersal type (restricted vs. broad) and
pattern (riparian exclusive vs. riparian supplemental) in Table N.1.  They also are characterized as
to distribution (localized vs. widely distributed) and abundance (rare vs common) in Table N.2. 
Finally, Table N.3 assesses the vulnerability of these species by combining the previous two
classifications.  Those species assigned to the shaded boxes in Table N.3 are the “species of
concern” for the riparian reserve evaluation, and are discussed further in Section VII.       
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List 1 Species – (Riparian Dependent species - species benefitting from Riparian Reserve
Scenario 1 - 100 foot buffer on all intermittent streams)

Bryophytes
Antitrichia curtipendula
Douinia ovata
Kurzia makinoana

Fungi
Clitocybe subditopoda
Galerina atkinsoniana
Galerina cerina
Galerina heterocysis
Galerina vittaeformis
Helvella compressa
Helvella maculata
Phlogiotis helvelloides
Rickenella setipes

Lichens
Cetrelia cetrariodes
Leptogium saturninum
Platismatia lacunosa
Ramalina thrausta
Usnea longissima

Amphibians

Southern torrent salamander
Tailed frog

Fish
Chinook salmon (fall)
Coho salmon
Coastal cutthroat trout
Winter steelhead

Bats
Fringed myotis
Hoary bat
Long-eared myotis
Long-legged myotis
Silver-haired bat

Mammals
Fisher
Marten
Red tree vole

List 2 Species – (Species benefitting from Riparian Reserve Scenario 2 - 100 foot buffer
on intermittent streams in Key Watersheds and 50 foot in all others)

Fungi
Gomphus clavatus
Gomphus floccosus
Gomphus kauffmanii
Phaeocollybia attenuata
Phaeocollybia californica
Phaeocollybia fallax
Phaeocollybia kauffmanii
Phaeocollybia olivacea
Phaeocollybia picae
Phaeocollybia pseudofestiva
Phaeocollybia scatesiae

Lichens
Cladonia bellidiflora
Cladonia umbricola
Icmadophila ericetorum
Pilophorus acicularis

Vascular Plant
Allotropa virgata

Mollusk
Prophysaon dubium

Amphibians
Del Norte salamander
Dunn’s salamander
Northwestern salamander
Pacific giant salamander
Rough-skinned Newt
Tailed frog

Birds
Marbled murrelet
Northern spotted owl

Bats
California myotis
Yuma myotis

Mammal
Red tree vole
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List 3 Species – Species of Concern (includes Survey and Manage/Protection Buffer and
Special Status species)

Bryophytes
Diplophyllum plicatum
Ulota megalospora

Fungi
Balsamia nigra
Boletus pulcherrimus
Cantherellus formosus
Cantherellus subalbidus
Cantherellus tubaeformis
Endogone oregonensis
Gastroboletus turbinatus
Hydnum repandum
Leucogaster citrinus
Otidea leporina
Otidea onotica
Otidea smithii
Sarcosoma mexicana
Sowerbyella rhenana
Sparassis crispa
Club Coral fungi (7 sp)
Rare Coral fungi (15 sp)
Uncommon Coral fungi (13 sp)
Rare  mycorrhizal gilled mushrooms (7 sp)
Uncommon mycorrhizal gilled mushrooms (15  sp)
Rare saprobe gilled mushrooms (6 sp)
Uncommon saprobe gilled mushrooms (17 sp)

Lichens
Calicium spp.
Chaenotheca spp.
Lobaria hallii
Lobaria linita
Lobaria oregana
Lobaria pulmonaria
Lobaria scobiculata
Nephroma bellum
Nephroma helveticum
Nephroma laevigatum
Nephroma occultum
Nephroma parile

Nephroma resupinatum
Pannaria rubiginosa
Pannaria saubinetii
Peltigera collina
Pseudocyphellaria anomala
Pseudocyphellaria anthrapsis
Pseudocyphellaria crocata
Pseudocyphellaria rainierensis
Sticta fuliginosa
Sticta limbata

Vascular Plants
Euonymus occidentalis
Iliamna latibracteata

Mollusks
Prophysaon coeruleum
Megomphix hemphilli

Amphibians and Reptiles
Clouded salamander
Foothill yellow-legged frog
Northern red-legged frog
Sharptail snake
Western pond turtle

Invertebrate
Burnell’s false water penny beetle

Bird
Bald eagle
Pileated woodpecker      

Bat
Townsend’s big-eared bat

Mammal
Beaver
White-footed vole

The next step sorts species into one of four categories based on how they generally use Riparian
Reserve habitats (Table N.1).



East Fork Coquille Watershed Analysis May 2000

Appendix N - 4

Table N.1.
Species Sorted by Use of Riparian Habitats and Dispersal Type

S
ou

rc
e

Dispersal

Restricted Broad

E
xc

lu
si

ve

BRYOPHYTES
     Diplophyllum plicatum Kurzia makinoana

FUNGI
     Clitocybe subditopoda Phlogiotis helvelloides

LICHENS
     Cetrelia cetrarioides Leptogium saturninum
     Platismatia lacunosa Ramalina thrausta
     Usnea longissima

VASCULAR PLANT
     Iliamna latibracteata

AMPHIBIANS and REPTILE
     Dunn’s salamander Southern torrent salamander
     Tailed frog Western pond turtle

FISH
     Chinook salmon (fall) Coho salmon
     Coastal cutthroat trout Winter steelhead

INVERTEBRATE
     Burnell’s false water penny beetle

FUNGI
     Galerina vittaeformis
     Phaeocollybia pseudofestiva

VASCULAR PLANT
     Euonymus occidentalis

AMPHIBIANS
     Foothill yellow-legged frog
     Northern red-legged frog

MAMMALS
     Beaver
     White-footed vole

BAT
     Yuma myotis

S
u

p
p

le
m

en
ta

l

FUNGI
     Boletus pulcherrimus Endogone oregonensis
     Galerina atkinsoniana Galerina cerina
     Galerina heterocysis Leucogaster citrinus
     Otidea leporina Otidea onotica
     Otidea smithii Rickenella setipes
     Sparassis crispa Rare coral fungi (15 sp)
     Uncommon coral fungi (13 sp)
     Rare mycorrhizal gilled mushrooms (7 sp)
     Uncommon mycorrhizal gilled mushrooms (15 sp)
     Rare saprobe gilled mushrooms (6 sp)
     Uncommon saprobe gilled mushrooms (17 sp)

LICHENS
     Calicium spp. Chaenotheca spp.
     Cladonia bellidiflora Cladonia umbricola
     Icmadophila ericetorum Lobaria hallii
     Lobaria linita Lobaria oregana
     Lobaria pulmonaria Lobaria scrobiculata
     Nephroma bellum Nephroma helveticum
     Nephroma laevigatum Nephroma occultum
     Nephroma parile Nephroma resupinatum
     Pannaria rubiginosa Pannaria saubinetii
     Peltigera collina Pilophorus acicularis
     Pseudocyphellaria anomala
     Pseudocyphellaria anthrapsis
     Pseudocyphellaria crocata
     Pseudocyphellaria rainierensis
     Sticta fuliginosa Sticta limbata

VASCULAR PLANT
     Allotropa virgata

MAMMAL
     Red tree vole

MOLLUSKS
     Megomphix hemphilli Prophysaon dubium
     Prophysaon coeruleum

AMPHIBIANS
     Clouded salamander Del Norte salamander

BRYOPHYTES
     Antitrichia curtipendula   Douinia ovata
     Ulota megalospora

FUNGI
     Balsamia nigra Cantherellus formosus
     Cantherellus subalbidus Cantherellus tubaeformis
     Gomphus clavatus Gomphus floccosus
     Gomphus kauffmanii Gastroboletus turbinatus
     Helvella compressa Helvella maculata
     Hydnum repandum Phaeocollybia attenuata
     Phaeocollybia californica Phaeocollybia fallax
     Phaeocollybia kauffmanii Phaeocollybia olivacea
     Phaeocollybia picae Phaeocollybia scatesiae
     Sarcosoma mexicana Sowerbyella rhenana
     Club coral fungi (7 sp)

AMPHIBIANS and REPTILE
     Northwestern salamander Pacific giant salamander
     Rough-skinned newt Sharptail snake

BIRDS
     Bald eagle Marbled murrelet
     Northern spotted owl Pileated woodpecker

BATS
     California myotis Fringed myotis
     Hoary bat Long-eared myotis
     Long-legged myotis Silver-haired bat
     Townsend’s big-eared bat

MAMMALS
     Fisher Marten

The next step is to assess the geographic distribution and abundance for species of concern. 
Table N.2 classifies species using this scheme.
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Table N.2.
Species Sorted by Relative Distribution (Range) and Abundance

Localized Widely Distributed

R
ar

e

BRYOPHYTE
     Diplophyllum plicatum

FUNGI
     Endogone oregonensis

LICHENS
     Lobaria linita
     Nephroma occultum
     Pannaria rubiginosa
     Pseudocyphellaria rainierensis

VASCULAR PLANT
     Iliamna latibracteata

INVERTEBRATE
     Burnell’s false water penny beetle

AMPHIBIAN
     Del Norte salamander

BRYOPHYTE
     Kurzia makinoana

FUNGI
     Boletus pulcherrimus     Clitocybe subditopoda
     Gastroboletus turbinatus Leucogaster citrinus
     Otidea onotica Otidea smithii
     Phaeocollybia picae Phlogiotis helvelloides
     Rickenella setipes      Sowerbyella rhenana
     Club coral fungi (7 sp) Rare coral fungi (15 sp)
     Uncommon coral fungi (13 sp) Rare mycorrhizal gilled mushrooms (7 sp)
     Uncommon mycorrhizal gilled     Rare saprobe gilled mushrooms (6 sp)    
           mushrooms (15 sp) Uncommon saprobe gilled mushrooms (17 sp)

LICHENS
     Cetrelia cetraroides Cladonia umbricola
     Leptogium saturninum Lobaria hallii
     Pilophorus acicularis Platismatia lacunosa
     Ramalina thrausta Usnea longissima

VASCULAR PLANTS
     Allotropa virgata Euonymus occidentalis

MOLLUSKS
     Megomphix hemphilli Prophysaon dubium

AMPHIBIANS and REPTILES
     Clouded salamander Southern torrent salamander
     Sharptail snake Tailed frog
     Western pond turtle

BIRDS
     Bald eagle Marbled murrelet
     Northern spotted owl

BATS
     California myotis Fringed myotis
     Hoary bat Long-legged myotis
     Silver-haired bat Townsend’s big-eared bat

MAMMALS
     Fisher Marten
     Red tree vole White-footed vole

C
o

m
m

o
n

    
     

BRYOPHYTES
     Antitrichia curtipendula     Douinia ovata
     Ulota megalospora

LICHENS
     Calicium spp.      Chaenotheca spp.
     Cladonia bellidiflora Icmadophila ericetorum
     Lobaria oregana Lobaria pulmonaria
     Lobaria scrobiculata Nephroma bellum
     Nephroma helveticum Nephroma laevigatum
     Nephroma parile Nephroma resupinatum
     Pannaria saubinetii Peltigera collina
     Pilophorus acicularis Pseudocyphellaria anomala
     Pseudocyphellaria anthrapsis Pseudocyphellaria crocata
     Sticta fuliginosa Sticta limbata

FUNGI
     Balsamia nigra Cantherellus subalbidus
     Cantherellus tubaeformis Cantherellus formosus
     Galerina atkinsoniana  Galerina cerina
     Galerina heterocysis Galerina vittaeformis
     Gomphus clavatus Gomphus floccosus
     Gomphus kauffmanii Helvella compressa
     Helvella maculata Hydnum repandum
     Otidea leporina Phaeocollybia attenuata
     Phaeocollybia californica Phaeocollybia fallax
     Phaeocollybia kauffmanii Phaeocollybia olivacea
     Phaeocollybia pseudofestiva Phaeocollybia scatesiae
     Sarcosoma mexicana Sparassis crispa

MOLLUSK
     Prophysaon coeruleum
    
AMPHIBIANS
     Dunn’s salamander Foothill yellow-legged frog
     Northern red-legged frog Northwestern salamander
     Rough-skinned newt Pacific giant salamander

FISH
     Chinook salmon (fall) Coho salmon
     Coastal cutthroat trout Winter steelhead

BIRD
     Pileated woodpecker

BATS
     Long-eared myotis Yuma myotis

MAMMAL
     Beaver
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The vulnerability of species to losses affecting their persistence from the effects of land-
management activities are assessed in Table N.3.  Species in the shaded blocks were determined
to represent the minimum subset for vulnerability assessment because it is expected that these
would be the most sensitive to a change in interim Riparian Reserve boundaries or Riparian
Reserve management. 

Table N.3.
Ecological Classification of Species for Vulnerability Assessment

Localized & Rare Widely Distributed & Rare or
Localized & Common

Widely Distributed &
Common

Exclusive &
Restricted

BRYOPHYTE
     Diplophyllum plicatum

VASCULAR PLANTS
     Iliamna latibracteata

INVERTEBRATE
     Burnell’s false water
          penny beetle 

BRYOPHYTE
     Kurzia makinoana

FUNGI
     Clitocybe subditopoda
     Phlogiotis helvelloides

LICHENS
     Cetrelia cetrarioides
     Leptogium saturninum
     Platismatia lacunosa
     Ramalina thrausta
     Usnea longissima

AMPHIBIANS and REPTILE
     Southern torrent salamander
     Tailed frog
     Western pond turtle

AMPHIBIANS
     Dunn’s salamander

FISH
     Chinook salmon (fall)
     Coho salmon
     Coastal cutthroat trout
     Winter steelhead

Exclusive &
Broad

VASCULAR PLANTS
     Euonymus occidentalis

MAMMAL
     White-footed vole

FUNGI
     Galerina vittaeformis
     Phaeocollybia pseudofestiva

AMPHIBIAN
     Foothill yellow-legged frog
     Northern red-legged frog

BAT
     Yuma myotis

MAMMAL
     Beaver
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Supplementa
l &

Restricted

FUNGI
     Endogone oregonensis

LICHENS
     Lobaria linita
     Nephroma occultum
     Pannaria rubiginosa
     Pseudocyphellaria
            rainierensis

AMPHIBIAN
     Del Norte salamander 

FUNGI
     Boletus pulcherrimus
     Leucogaster citrinus
     Otidea onotica
     Otidea smithii
      Rickenella setipes  
    Rare Coral Fungi (15 sp)
     Uncommon Coral Fungi
          (13 sp)
     Rare mycorrhizal gilled
          mushrooms (7 sp)
     Uncommon mycorrhizal
          gilled mushrooms (15
          sp)
     Rare saprobe gilled
          mushrooms (6 sp)
     Uncommon saprobe gilled
          mushrooms (17 sp)

LICHENS
     Cladonia umbricola
     Lobaria hallii

VASCULAR PLANT
     Allotropa virgata

MAMMAL
     Red tree vole    
 
AMPHIBIAN
     Clouded salamander

MOLLUSKS
     Megomphix hemphilli
     Prophysaon dubium

FUNGI
     Galerina atkinsoniana
     Galerina cerina
     Galerina heterocysis
     Otidea leporina
     Sparassis crispa

LICHENS
     Calicium spp.
     Chaenotheca spp.
     Cladonia bellidiflora
     Icmadophila ericetorum
     Lobaria oregana
     Lobaria pulmonaria
     Lobaria scrobiculata
     Nephroma bellum
     Nephroma helveticum
     Nephroma laevigatum
     Nephroma parile
     Nephroma resupinatum
     Pannaria saubinetii
     Peltigera collina
     Pilophorus acicularis
     Pseudocyphellaria anomala
     Pseudocyphellaria anthrapsis
     Pseudecyphellaria crocata
     Sticta fuliginosa
     Sticta limbata

MOLLUSK
     Prophysaon coeruleum
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Supplementa
l & Broad

FUNGI
     Gastroboletus turbinatus
     Phaeocollybia picae
     Sowerbyella rhenana
     Club Coral Fungi (7 sp)

BIRDS
     Bald eagle    
     Marbled murrelet
     Northern spotted owl

REPTILE
     Sharptail snake

BATS
     California myotis
     Fringed myotis
     Hoary bat
     Long-eared myotis
     Long-legged myotis
     Silver-haired bat
     Townsend’s big-eared bat

MAMMALS
     Fisher
     Marten

BRYOPHYTES
     Antitrichia curtipendula
     Douinia ovata
     Ulota megalospora

FUNGI
     Balsamia nigra
     Cantherellus formosus
     Cantherellus subalbidus
     Cantherellus tubaeformis
     Gomphus clavatus
     Gomphus floccosus
     Gomphus kauffmanii
     Helvella compressa
     Helvella maculata
     Hydnum repandum
     Phaeocollybia attenuata
     Phaeocollybia californica
     Phaeocollybia fallax
     Phaeocollybia kauffmanii
     Phaeocollybia olivacea
     Phaeocollybia scatesiae
     Sarcosoma mexicana

AMPHIBIANS
     Northwestern salamander
     Pacific giant salamander
     Rough-skinned Newt

BIRD
     Pileated woodpecker

The species identified in the shaded boxes are those which are discussed further in the Riparian
Reserve Evaluation (Section VII), including their habitat associations (see Table VII.1). 
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